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ERNST HEINRICH HAECKEL. 


AN APPRECIATION. 


HE overwhelming disaster which has befallen Ger- 

many seems to have drawn into its vortex many of 
her leading thinkers. At least their death is a sad coinci- 
dence. Foremost among the recent victims of the grim 
reaper are her three preeminent scientists, Paul Ehrlich, 
Emil Fischer, and Ernst Haeckel. Ehrlich was univer- 
sally recognized as the world’s foremost therapeutist, and 
Fischer is lauded by Professor Harrow of Columbia Uni- 
versity “as the greatest organic chemist of all times,” but 
undoubtedly the most popular and widely known of the 
three was Haeckel, the “sage of Jena,” who died on the 
8th of August in his 86th year. Of him alone can it be 
said that he had reaped the full fruition of his life and 
labors. He no longer was a merely national figure, his 
writings had been translated into the languages of all civi- 
lized races and were sold in hundreds of thousands of 
copies. His influence upon the most advanced thinkers 
of our own country has been such as to challenge inquiry. 
But the wealth of ideas with which he enriched the world 
is so overwhelming that it is impossible, even approxi- 
mately, to do him justice in a short sketch, 

I met him for the last time in the summer of 1905, while 
visiting the Jena Zoological Institute, his own magnificent 
creation, situated in one of the most charming suburbs of 
the quaint university town, in the midst of stately trees and 








2 : THE MONIST. 


dominated by majestic silence. In spite of his years he 

had remained erect and elastic, reminding me of his ath- 

letic stunts on the horizontal bar and his diving feats in 

the ocean; even his somewhat high-pitched voice still 

- sounded remarkably young. Much lecturing had not en- 
tirely removed the peculiarities of his Potsdam local dialect. 

Moreover, Professor Haeckel had never cultivated the 

widely practised academic habit of inspiring youthful lis- 

teners by means of skilfully and diplomatically developed 

sentences. He always spoke to the point, he chatted—to 

the point, but was never dull. 

And as was his personality so was his environment. 

The Zoological Institute is a faithful expression of the ar- 

tistic side of his nature. In the large entrance-hall six 

prominent tablets meet our eyes announcing in lapidary 

style the names of Aristotle, Linnzeus, Lamarck, Cuvier, 

Johannes Miller, and Darwin: the confession of faith of 

the genius loci. Darwin’s plastic head, laurel-crowned, 

adorns the library together with a similar memento of his 
great apostle: Haeckel’s marble bust executed by the sculp- 
tor Kopf in Rome. All the walls of the great staircase 

are veritably alive with pictures, copies of his unique aqua- 
relles representing the fruits of his travels: tropical land- 
scapes, gruesome gigantic skeletons, and, by way of con- 
trast, the wonders of his beloved sea-fauna, the unicellular 
microscopic organisms known scientifically as Radiolaria 
and Rhizopoda and distinguished for their calcareous and 
siliceous skeletons of endless variety and wondrous deli- 
cacy. Thousands of these were discovered and collected 
by the great naturalist himself, particularly in the Southern 
seas. The symmetrical arrangement and composition of 
the thousand and one miniature parts of these skeletal 
scaffoldings represent most phantastic asteroid groups and 
suggest many new motives to the decorative artist. The 
Institute itself has already carried out some of these sug- 
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gestions by decorating its plafonds with beautifully colored 
designs of siphonophores, those polymorphous colony-form- 
ing groups of oceanic hydrozoans which are a constant 
delight to the beholder. 

The most splendid results of Haeckel’s investigations 
are, however, found in the Zoological Museum where even 
the layman may learn something about the evolutionary 
theory. A gigantic model of the gastrula larva, the earliest 
embryological stage common to all multicellular animals, 
arouses at once our attention and bids us to observe further 
the genealogically arranged groups of animals and their 
transitional forms, especially the Australian duckbill, por- 
cupine ant-eaters, and lungfish, which occupy significant 
positions as connecting links in the genealogical exhibitions 
of the Museum. But the most important material for the 
demonstration of the fundamental principles of embryology, 
one of which—the biogenetic law—Haeckel has condensed 
in the well-known formula “Ontogenesis is the recapitula- 
tion of Phylogenesis,” is contained in thousands of micro- 
scopic slides. These vast and valuable scientific treasures 
of the Institute were gathered and constantly enlarged by 
Professor Haeckel on his extended journeys through India, 
Algiers, Madeira, Ceylon, Portugal, Italy, and wherever 
the opportunity for rich finds offered itself. Surely, under 
such a teacher and in such an environment study becomes 
a delight, and many brilliant and ambitious young men, 
litterateurs like the Hauptmanns and Wilhelm Boelsche, 
philosophers, theologians, medical and biological students 
—among them the foremost biologists of to-day—gathered 
in the quiet Tusculum of the Zoological Institute to receive 
inspirations which lasted a lifetime. 

Out of this unique and resplendent frame the image of 
the great naturalist shines forth with luminous clarity. 
Here Ernst Haeckel had found the central attraction of 
his life and activity, admired both for the results of his 
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research and the enthusiastic flight of his hypotheses. Dar- 
winism with all that this term implies constitutes the chief 
source of his working methods and of his results. When 
in the year 1850, after long, quiet, and industrious labors, 
the hermit of Down in his modest way and almost under 
compulsion enunciated his views on the origin of species 
they found an almost immediate response, in the midst of 
a general frosty silence, in the enthusiastic endorsement 
from Jena. 

Haeckel was twenty-six years of age when Darwin’s 
epoch-making work appeared. As early as in his twelfth 
year he had shown a decided preference for the study of 
the natural sciences, but he obeyed the wish of his father, 
himself a practising physician, and studied medicine. In 
1857, when only twenty-three years of age, he opened an 
office in Berlin. While pursuing his studies in Wiirzburg, 
Berlin, and Vienna, he had come under the influence of 
Kolliker, Virchow, and Johannes Miiller, then the three 
most eminent authorities in their respective spheres of his- 
tology, anatomy, and physiology; they stimulated his un- 
usually receptive mind to an extraordinary degree. The 
mere practice of medicine became, therefore, more and 
more distasteful to him, so that we are not surprised to 
find him as early as 1861 as Privatdocent at the University 
of Jena, long known as the most fertile breeding-place of 
new and forceful ideas, the bulwark of free research. 

In the short space of another year he was advanced to 
the position of Professor extraordinarius on the basis of 
his brilliant monograph on the Radiolaria, the first im- 
portant fruit of his youthful investigations. In this work 
he gives full expression to his admiration of the Darwinian 
theory, stressing it with strong emphasis because his Ger- 
man colleagues had received it with much disfavor. Dar- 
win had desired that his results should be subjected to a 
thorough test and looked “with special confidence to young 





UMI 


aspir 
sides 
is inc 
form 
edgit 
tain 
Hae 
and 
mutz 
orga 
tious 
of D 
grea 
isms 
coule 
of c 
first 
of tl 
and 
ural 
the 1 
who 
at fi 
forv 
func 
and 





UMI 


ERNST HEINRICH HAECKEL. 5 


aspiring naturalists who will be capable of judging both 
sides of the question impartially,” adding that, “Whoever 
is inclined to the view that species are inconstant will per- 
form a great service to science by scrupulously acknowl- 
edging this conviction; for, only in this way can the moun- 
tain of prejudice be removed under which it lies buried.” 
Haeckel declared that he completely agreed with this view 
and felt impelled to proclaim his conviction of the trans- 
mutability of species and the genealogical relation of all 
organisms. However, he expressed himself very cau- 
tiously, declaring that he did not consider all the claims 
of Darwin proven, criticizing especially the failure of the 
great naturalist to discuss the origin of the primitive organ- 
isms from which all others were derived. Darwin, he said, 
could not, in order to be consistent, assume a special act 
of creation for these lowest forms, Yet he admired the 
first real scientific attempt to view all the phenomena 
of the organic world from a single uniform standpoint 
and to replace unintelligible miracle by an intelligible nat- 
ural law. Unfortunately, this courageous confession of 
the youthful zoologist was known only to the few specialists 
who had an interest in his monograph; hence it remained 
at first practically unknown. For all that, it became thence- 
forward the guiding principle of his whole life and the 
fundamental basis of his science, his art, his philosophy, 
and his religion, in short, of his Welt- und Lebensanschau- 
ung. 

Haeckel was above all things a fearless guardian and 
champion defender of his science. During the storm and 
sterss period of the new doctrine he was swordsman and 
standard-bearer at the same time. On the 19th of Sep- 
tember, 1863, at the meeting of the “Society of German 
Physicians and Naturalists” at Stettin, he championed 
Darwin’s theory of evolution for the first time in a public 
speech. With convincing logic and in classic diction—he 
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was a master of his native tongue—he presented its funda- 
mental ideas, showing that all plants and animals of our 
time as well as all organisms which have every lived on 
earth had not been created individually, each a species by 
itseli—as we had been taught from childhood up—but had 
evolved gradually in the course of many millions of years, 
and in spite of their great diversity from a very few, per- 
haps from a single form, an extremely simple organism. 
Man must therefore first seek his forebears among the 
apelike mammals, then further back among the kangaroo- 
like marsupials, still further back in the so-called second 
period or Mesozoic age among the lizard-like reptiles, and 
finally in a still earlier period, in the Paleozoic age, among 
the primitive fishes. The evolution-theory of Darwin, 
Haeckel declared, will be of the same importance for or- 
ganic nature as Newton’s law of gravitation has been for 
inorganic nature. The young Jena professor was, how- 
ever, unable to enthuse many of his hearers for the new 
doctrine. Especially the older leaders in bilogical science 
declared it untenable and foolish, not suspecting what folly 
they themselves were committing, for not many years after- 
ward Haeckel became the leader in the combat and an 
army of enthusiatic followers gather about him, the now 
far-famed German Darwin. 

The great controversialist turned his words into deeds. 
In the year 1866 his first work of importance, General 
Morphology, appeared, making a profound impression, 
for it was at once recognized as the harbinger of a new 
era in biological science. To-day it is universally acknowl- 
edged as the dividing-mark between the pre-Darwinian 
and the modern age, presenting the ultimate conclusions of 
the Darwinian doctrine for the entire realm of biology. 
In it Haeckel undertook the reconstruction of the whole 
edifice of morphology from the foundation up, by showing 
that henceforth the investigation of the historic develop- 





UMI 


a nn = HH —“ OB OW] 


ae 





ERNST HEINRICH HAECKEL. 7 


ment of the organisms inhabiting our earth, i. e., the study 
of phylogeny, the history of the tribe, must become the 
chief business of morphologists. To facilitate this, he took 
pains to work out the methods which would lead to that 
goal. The General Morphology contained, as it were, the 
program of his whole life-work out of which all his later 
productions grew. 

The first attempt to bring the entire knowledge of the 
animal world into a logically arranged system was un- 
doubtedly made by Bronn, the first translator of Darwin’s 
Origin of Species into German, in his General Zoology 
which had appeared in 1850. Bronn was then still in- 
fluenced by the botanist De Candolle, who, though pro- 
gressive and later an ardent supporter of Darwin, had 
sought the summum bonum of biological science in purely 
systematic work, advocating a natural classification ac- 
cording to external characteristics ; he had long been super- 
seded by Schleiden’s critique. Therefore, Bronn’s book 
had lost its function as a legacy to coming generations 
even before it was in print. 

Schleiden had assigned to botany the task of investi- 
gating the form and function of the cell; from his school 
came the stimulus for a new and timely system of zoo- 
logical science, and the man who was called upon to apply 
the division of botany into morphology and physiology to 
the realm of zoology was Ernst Haeckel. But while Schlei- 
den emphasized the importance of the embryological method 
and of the cell as the elementary organ of plants, Haeckel 
laid chief stress upon the theory of descent, using it as the 
Archimedian point from which he lifted the world of old 
methods off its hinges. He applied the evolutionary prin- 
ciple not only to the organic but also to the inorganic 
sciences, by basing his positive philosophical view—his 
“law of substance,” which he posited as a fact—upon the 
assumption that we know nature in its entirety as a system 
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of moving forces which inhere in matter, compelling us 
to classify the totality of our knowledge according to the 
various kinds of motions. We must, therefore, distinguish 
two factors in the study of organisms, viz., forms and 
functions, which necessitates a differentiation of biology 
into morphology and physiology, a distinction already de- 
manded for botany by Schleiden. Haeckel, however, went 
to his problem in a much more thoroughgoing fashion. 
His systematic mind tolerated no gaps. He not only under- 
took to clearly define the distinctly separate functions of 
the two biological branches but also so to arrange and 
group all the activities of the botanist and zoologist that 
they could be subsumed under those two chief categories. 
And he accomplished his task. He united in his system the 
two tendencies of his predecessors by deriving, on the one 
hand, his chief divisions from the fundamental principles 
of a popular philosophical theory of knowledge which made 
the system generally acceptable, and, on the other hand, 
subsumed under these divisions the sum total of contem- 
poraneous science. Herein lies the true historical signifi- 
cance of Haeckel’s work, and the eminently practical value 
of such a solution of the long-felt conflict fully explains 
why this system could control all natural science for four 
decades in spite of the fact that its philosophical foundation 
is very debatable. 

Haeckel ascribed to the science of the evolving form 
of the organism the same value as to the science of the 
completed form and hence divided morphology into the two 
coordinated branches of anatomy and morphogeny or em- 
bryology. Further subdivisions of anatomy into the science 
of structure, or tectology, and in promorphology include 
the principle of differentiation of individual types, i. e., the 
presentation of Haeckel’s theory of individuality which 
distinguishes six grades of organisms, the discussion of 
which would, however, lead us too far afield. The division 
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of morphogeny into embryology of individuals or ontogeny, 
usually called embryology proper, and embryology of tribes 
or phylogeny, completed Haeckel’s far-reaching plan of 
a General Morphology. 

The chief features of this he later embodied in his 
trenchant inaugural address on “The Growth and Task of 
Zoology,” delivered in 1869, in the university assembly-hall 
at Jena, when he entered the Philosophical Faculty as 
Professor ordinarius and defined the duties and preroga- 
tives of the new chair of zoology to which he had been 
appointed in 1865. He started out by characterizing the 
two kinds of systematic science “as the external classi- 
ficatory system of the general public whose ideal of the 
biological sciences is a complete herbarium and zoological 
museum, and that system which in the natural classifica- 
tion of organisms recognizes the hypothetical expression 
of its real genealogical tree and in the approximate estab- 
lishment of which it pursues a high and difficult scientific 
aim.” He then continued: “The systematology of the first 
kind, viz., museum zoology and herbarium botany, as it 
has been largely pursued hitherto, hardly deserves the 
name of a science. For, every science as such must be able 
to produce a certain sum of general results and laws, it 
must strive to interpret phenomena and search to find its 
causes; it dare not be satisfied with the mere knowledge 
of single scattered facts. But the latter is quite surely the 
case with pure systematology. An exclusively descriptive 
natural history can never lay claim to being called a science 
.... True, descriptive systematology is just as indispen- 
sable as the collections themselves, and the whole appli- 
cation of zoological and botanical knowledge to practical 
life is dependent upon it. However, a practical and applied 
science is no science at all but an art, and we shall, there- 
fore, have to consider the purely descriptive classification 
of plants and animals as an art like the practice of medi- 
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cine, pharmacy, and agriculture to which it, especially, 
renders service. Entirely different from this artificial 
method of work is that truly scientific systematology which 
presents the natural classification of the species of plants 
and animals as their true genealogical tree.” This dis- 
tinction embodies Haeckel’s greatest and most enduring 
service to science. 

Applying the results of embryology, with special em- 
phasis on the biogenetic law, also to anthropology, he made 
the difficult attempt, obeying his passionate desire for ulti- 
mate conclusions, to outline the developmental history of 
the whole organic world and wrote a Natural History of 
Creation which appeared in 1868. Being of a popular 
nature, it went through many editions and was translated 
into at least fifteen foreign languages. This was followed 
in 1874 by a more scientific work on Anthropogeny, or the 
evolution of man proper. These books were discussed for 
years with extreme animation, but when after the lapse 
of almost a quarter of a century Haeckel gave a summary 
“On Our Present Knowledge of the Origin of Man” at the 
International Congress of Zoologists at Cambridge in 1898, 
he met with entire accord from this forum of international 
science. 

Science demands above all things concrete proofs. We, 
therefore, find our Jena savant constantly and indefatigably 
at work in his laboratory, as is amply shown by his volu- 
minous monographs on the embryology of the siphono- 
phores and the calcareous sponges. Toward the end of the 
sixties embryology had through the epoch-making re- 
searches of the Russian biologist Kovalevsky gained the fore- 
ground of zoological investigation; however, only Haeckel 
saw the full significance of these discoveries and their im- 
portance for systematology. His interpretations of these new 
discoveries, therefore, advanced the development of the gen- 
ealogical system of classification by leaps and bounds. On 
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the basis of Kovalevsky’s and his own discoveries in the 
realm of invertebrate embryology, he worked out and 
established during the years from 1872 to 1884 the in- 
genious conception of his famous “gastrza theory.” From 
the fertilization of all multicellular animals there develops 
after complete cell-division a primitive germinal structure 
which in all normal cases resembles a miniature thimble 
consisting of two layers of cells and a primitive mouth, or 
blastopore, along the margin of which the two cell-layers 
merge. This phase of the embryo’s development is called 
the gastrula stage. From it gradually all the organs of 
the body develop. The systematic importance of the gas- 
trzea theory culminates in the following trenchant conclu- 
sion: “The whole animal kingdom is divided into two large 
groups separated by the gastrula form; one of these groups 
is composed of the primitive unicellular animals or Proto- 
zoa, and the other of the six higher tribes or phyla which 
are designated as germ-layer animals or Metazoa.” This 
apparently simple and insignificant division of the animal 
kingdom has become of the greatest importance for the full 
understanding of the general relation of the animal phyla, 
for many of the later morphological discoveries find here 
their proper interpretation, expressed by the simple state- 
ment that all higher or more complex animals are derived 
from the common ancestral form of the gastrea which 
possess a monaxical body composed of two layers of cells, 
the ectoderm and the endoderm, and the cavity of which 
opens at one pole through the primitive mouth. Though 
the attempts of Haeckel to explain the relations between 
all the various individual types partly failed, they never- 
theless led to a series of similar attempts which characterize 
the systematic efforts of subsequent years. 

Within a further decade Haeckel published the astound- 
ing results of his extensive explorations in foreign lands 
and seas: a completed monograph on the Radiolaria of 
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which he discovered and named something like four thou- 
sand new species, an eloquent testimonal of his investigat- 
ing genius as well as of the thoroughness of his linguistic 
knowledge. Counterparts of this work are his monograph 
on the Medusz or jelly-fishes and his report on the results 
of the British Challenger expedition. But his most monu- 
mental production, in which he sums up the results of more 
than thirty years of scientific research, is his Systematic 
Phylogeny, published in three volumes from 1894 to 1896, 
a “sketch of the natural system or organisms on the phylo- 
genetic basis” which contains the pedigrees of all the larger 
divisions of the animal and plant kingdom. 

Haeckel’s theories, however, did not find ready recog- 
nition, especially among the older scientists, while the more 
ambitious youth of Germany recognized in him a new 
prophet and leader. They flocked to his lecture-room and 
laboratories in large numbers, attracting quite a few for- 
eigners who likewise looked upon Haeckel as the final 
architect of the evolutionary structure started by Koper- 
nicus, Kepler, and Newton, continued by Lyell and put 
under roof by Darwin and Wallace but illuminated and 
furnished by Spencer and Haeckel. Nevertheless, the 
Jena professor was attacked on all sides, especially after 
the principle of natural selection which he staunchly up- 
held had been declared insufficient as the chief factor in the 
explanation of the origin of species. 

But even previously violent discussions had taken place. 
Especially at the golden jubilee meeting of the “Society of 
German Physicians and Naturalists” in Munich in 1877. 
Virchow, Pettenkofer, Nageli, Waldeyer, and Haeckel, 
leaders in the biological thought of the times, were the 
chief combatants for and against the new doctrine of des- 
cent. It was a battle of the giants. Pettenkofer, the phys- 
iological chemist of Munich, spoke first, entirely ignoring 
the delicate subject. Waldeyer, the Berlin anatomist, fol- 
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lowed condemning Darwinism in unmeasured terms, where- 
upon Haeckel arose and delivered his first comprehensive 
public address on the theory of descent and its application 
to all spheres of life and knowledge, including education, 
morality, and religion, It was a fulminating speech arous- 
ing admiration and ire at the same time. Virchow answer- 
ed; he counseled moderation but did not refrain from 
sharply criticizing Haeckel’s view on the origin of the hu- 
man race and his cellular psychology, protesting against 
its teaching in the schools and warning his hearers against 
the dangerous influence of such theories upon the con- 
stantly increasing demagoguic intrigues of the Social Dem- 
ocrats. The deafening applause which followed easily 
showed the preference of the audience. Haeckel answered 
with a brochure entitled “Freie Wissenschaft und freie 
Lehre,” the most brilliant production of his pen, but the 
dice had been cast, Haeckelism as such had, for a while at 
least, received a severe blow. Even his party organ Kosmos 
dared not defend him; on the contrary, it admonished its 
readers not to wound the nation’s religious feelings, for, 
the tendency of the average man was then and is now to 
endorse what Darwinism destroys and look with indiffer- 
ence upon its constructive mission. In 1882 the publication 
of the magazine was discontinued. 

The chief objection to Haeckel’s dogmatism was his appli- 
cation of the theory of descent to the human race. He re- 
garded the following as the last stages in man’s ancestral 
line: (1) the earlier Cynopithecus (baboon and long-tailed 
monkey ) ; (2) the later Cynopithecus (senile and proboscis- 
monkey); (3) early man-apes (gibbons) ; (4) later man- 
apes (orang-utan and chimpanzee) ; (5) ape-man (Pithecan- 
thropus erectus, the Java man) ; (6) primitive man (Homo 
primigenius, Neandertal man) ; (7) Homo sapiens. Never- 
theless, whether we agree or not with the phyletic hypoth- 
esis advanced by Haeckel for the elucidation of the human 
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genealogical tree in the course of fifty years, one thing 
must be granted—he opened up the question and interested 
the great educated public in it, eventually compelling even 
the churches to recognize its validity, while specialized 
science finally made it an integral part of specific anthro- 
pology. 

Being rigorously consistent in his arguments, Haeckel 
naturally constructed his philosophy of life, his moral code, 
and his religion upon the foundation of his world-concep- 
tion as formulated in his aforementioned “law of sub- 
stance”: that we know nature in its entirety only as a 
system of moving forces which inhere in matter. Granted 
the truth of this premise, his monistic philosophy, culmi- 
nating in his discourses on morality and religion, is log- 
ically correct. It is, therefore, not surprising that his ex- 
tremely stimulating books dealing with these subjects and 
published within the last twenty or more years have found 
a multitude of readers throughout the civilized world and 
have been translated into many languages. Homism as a 
Bond Between Religion and Science, Confession of Faith 
of a Naturalist, The Riddle of the Universe, Wonders of 
Life, The Problem of Man, etc., all are stirring books 
which have aroused a flood of controversial literature. Some 
six years ago a Hindu professor visited Haeckel and asked 
his permission to translate The Riddle of the Universe into 
his native tongue, assuring him that the book would be sold 
in India in hundreds of thousands of copies, and the assur- 
ance was verified. 

Haeckel denies all purpose or design in nature, the ex- 
istence of a special vital force, moral order or human free- 
dom. Moral life forms only a part of the cosmic unit; 
there are not two different worlds, a physico-material and 
an ethico-immaterial with an immaterial God, its creator, 
sustainer, and ruler. On the contrary, we can recognize 
only one substance in the universe which is at once “God 
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and Nature,” not, however, in the sense of materialism 
which denies the existence of spirit, nor in the sense of 
spiritualism which rejects the notion of matter, but in the 
sense in which Spinoza—according to Haeckel—defines 
it: “Matter or infinitely extended substance, and spirit 
(energy), or sensitive and thinking substance, are the two 
fundamental attributes or principal properties of the all- 
embracing divine essence of the world, the universal sub- 
stance.” Haeckel’s philosophy consequently recognizes only 
one single, all-comprehensive enigma, the “problem of sub- 
stance,” i. e., the inquiry into the real character of what 
the realistic scientist calls Nature or the Universe, the 
idealistic philosopher Substance or the Cosmos, and the 
pious believer Creator or God. To him it represents all the 
issues of life and death, of character and attainment; it 
is the great balm which brings consolation to the sorrowful 
and condemnation to iniquity. 

But Haeckel acknowledges that the riddle cannot be 
solved: “The essence of substance becomes more mysterious 
and enigmatic the deeper we penetrate into the knowledge 
of its attributes, matter and force or energy, and the more 
thoroughly we study its countless phenomenal forms and 
their evolution. We do not know the ‘thing-in-itself’ that 
lies behind these knowable phenomena.” Nevertheless, 
while he acknowledges the impossibility of solving the 
problem of substance he rejoices in the firm establishment 
of the Jaw of substance, the fundamental law of the con- 
stancy of matter and force, the most far-reaching discovery 
of the nineteenth century, on which rests his monism of 
the cosmos, proving to his own mind that there is no per- 
sonal God, no immortal soul, no free will. Hence, the 
universe is to him only a complicated machine in which 
vibrating atoms with their inherent forces of attraction 
and repulsion form the wheels that may now accumulate 
into a fiery sun and now into a beetle, that may now roll 
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as planets through the universe and may now cause man “ 
to act as a thinking and free being. From the gloomy 
problem of substance he thus claims to evolve the clear law 
of substance. He naturally assumes that the problem of | 
the universe is a scientific problem and scornfully rejects 
the introduction of metaphysical methods. 

Science, however, deals with facts and asks the ques- 
tion what is their nature and order of sequence, under what t 
generalizations may the facts and their sequence be com- r 
prised, while the inquiry into the source and origin of the 
facts, the question why there is an experience at all and i 
why the sequence presented therein is what it is does not s 
concern science as such but is a metaphysical question. It | 
is precisely this which constitutes the riddle of the universe. 
Professor Haeckel, notwithstanding, uses the same monistic 
key to unlock the mysteries of anthropology, psychology, 
cosmology, and theology, and since the key does not fit all 
these locks calmly breaks them, Man’s relation to the rest 
of the world, the soul’s relation to the body—soul to him is 
merely the sum of vital phenomena, i. e., of physiological 
nerve-processes—and the relation of all these to the cosmic 
substance are explained empirically or inductively, and 
upon a brilliant array of empirical demonstrations his mo- 
nism, which constitutes the bond between religion and 
science, is deductively established. The law of substance 
manifests itself in the world as the law of evolution of the 
conservation of energy and matter, in the organic world 
as that of the evolution of matter, more specifically in the 
so-called psychic world as the law of the evolution of en- 
ergy, in the moral world as the law of the supreme rule 
of energy over matter. Consequently, psychology is a part 
of physiology which legitimately employs observation, ex- 
periment, and deductive speculation, the psychic functions 
being dependent upon certain chemico-physical properties 
and subject to metabolic changes. All processes of psychic 
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origin belong therefore to the sphere of cellular physiology, 
and we may hence call the whole presentation a system of 
“Cellular Psychology.” Consciousness, emotion, reason, 
and will are bound up with a reflex arc which consists of 
one-, two-, three-, and four-celled organs respectively, and 
are the result of gradual evolution of cellular development 
from the protists to man. Consequently, Haeckel explains 
the rise of the moral sense which he calls the essence of 
religion, as the gradual result of the apprehension of the 
useful, eventually becoming a necessity of peaceful social 
intercourse and finally leading to the recognition and ob- 
servance of the true, the good, and the beautiful. 

It seems as though Mendel’s law of inheritance and the 
new science of genetics resulting from its application en- 
dorsed Haeckel’s empiricism. For, it proclaims a mechanism 
of inheritance present in every cell which by its dominants 
and recessives determines the physical and mental qualities 
transmitted from parent to offspring. Consequently, the 
mechanistic view of life is to-day the prevailing principle 
of modern biological investigation. But such a conception 
will never lead to an appreciation of moral obligations. 
Haeckel firmly upheld it and organized thirteen years ago 
with enthusiastic fervor the ‘““Monistic League” which is 
now presided over by. Prof. Wilhelm Ostwald, the world- 
renowned founder of physical chemistry, who through his 
monistic Sunday-sermons has gathered a host of followers 
around the monistic banner. 

But if we recognize a difference between the entities 
of time and space we must grant metaphysics as rightful 
a claim as science. Accordingly, the problem of substance 
belongs entirely to the sphere of metaphysics. The emi- 
nent botanist Johannes Reinke of the University of Kiel 
goes even farther when he says: “A knowledge of nature 
leads unavoidably to the idea of God, and we are, especially 
according to the laws of nature, in my opinion as sure of 
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the existence of God as we are of the existence of nature. 
Therefore the assumption of God is not fiction but induc- 
tion.” 

Summing up our estimate of Haeckel, we must grant 
that he fought all his life honestly and untiringly for the 
highest ideals of humanity as he saw them; the enthusiasm 
which lifted the labors and results of his reason upon the 
plane of a pious faith and made them an affair of his heart 
places him far above the orthodox religious fanatics who 
in lock-step fashion follow ancient traditions. 

Haeckel, the naturalist; Haeckel, the great apostle 
of Darwin and founder of genealogical classification; 
Haeckel, the inspiring teacher of a brilliant array of lead- 
ing biologists; the master-type of man who on the stormy 
sea of life never lost his rudder—he surely will live on in 
the annals of the world’s history: a fearless champion of 
academic freedom and religious liberty. 


RICHARD C. SCHIEDT. 
LANCASTER, Pa. 
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THE ANALYTICAL TREATMENT OF NEWTON’S 
PROBLEMS. 


T is a great help to the proper understanding of the 
meaning of Newton’s propositions to consider the for- 
mulation of these propositions in analytical language, In 
this article, after a mention is made of Leibniz’s analytical 
work of 1689 (§ I), Varignon’s of 1690 (§ II), Maclau- 
rin’s of 1742 (§ III), and of some work of Johann Ber- 
noulli, Keill, Hermann, and others near the beginning of 
the eighteenth century (§ IV), the contributions of La- 
grange (1788) and the integrals of the dynamical equations 
are considered in greater detail (§§ V, VI). In connec- 
tion with these integrals, the problems of the first three 
and then two bodies are treated in the most general way 
possible (§ VII), and, in § VIII, a simple case of integra- 
tion noticed by Jacobi is given and some further simpli- 
fications added. In § IX a short analytical summary of 
much of Newton’s work on the dynamics of a particle is 
given. In § X the work of Mobius, Hamilton, and Grass- 
mann on vector methods, which is of such great importance 
to analytical mechanics, is indicated, and the logical prob- 
lem of the principles of mechanics and the light thrown on 
it by this work are discussed. 


I. 


The first memoirs that we shall have to consider are 
two by Leibniz. The Acta Eruditorum of Leipsic gave in 
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1688 a very long review of Newton’s Principia, and in 1689 
appeared in these Acta two papers by Leibniz entitled 
“Schediasma de Resistentia medii et Motu projectorum 
gravium in medio resistente’’ and “Tentamen de Motuum 
Caelestium causis,’”’ the latter of which may be described’* 
as an attempt to combine Cartesian and Newtonian ideas. 
Leibniz stated* that he had not seen the Principia when he 
wrote these papers, but that he had seen the above review. 
Not being able to understand by what methods the most 
important of Newton’s discoveries as described in that 
review, viz., the elliptical motion of the heavenly bodies, 
could have been proved mathematically by Newton from 
the data obtained by observation and law of attraction 
governing that motion, Leibniz gave this proposition as 
deduced by himself with the help only of his infinitesimal 
calculus. Leibniz: obtained® the equation of the centripetal 
force, which is certainly in accordance with Newton’s sixth 
Proposition of his first Book but cannot be said* to “coincide 
with it”; for Leibniz found, in a somewhat different nota- 
tion, the now well-known equation for the force acting 
along the radius vector. 

1 Letbnizens mathematische Schriften (edited by C. I. Gerhardt), Abt. IT 


(which is Vol. VI of the 3d series of G. H. Pertz’s edition of Leibnizens 
gesammelte Werke), Halle, 1860, pp. 135-143. 


2 Ibid., pp. 144-161. Another manuscript of Leibniz and a letter to Huy- 
gens, both relating to this paper, are printed in ibid., pp. 161-193. Cf. also 
Gerhardt’s remarks, ibid., pp. 10-12. 


3 Cf, Rosenberger, Isaac Newton und seine physikalischen Principien, Leip- 
sic, 1895, pp. 231-232. 


4 According to Brougham and Routh (Analytical View of Sir Isaac New- 
tons’ “Principia,” London, 1855, pp. 438-439). However, in Gerhardt’s publi- 
cation, in neither of these two papers does Leibniz mention the fact that he 
himself was at Rome when the papers were written, and only in the second 
Newton is mentioned. On the subject of the law of gravitational attraction 
Leibniz says (Gerhardt’s ed., p. 157) : “Video hanc propositionem jam tum in- 
notuisse etiam viro celeberrimo Isaaco Newtono, ut ex relatione Actorum 
apparet, licet inde non possim judicare, quomodo ad eam pervenerit.” 


5 Gerhardt’s edition, pp. 156-157; cf. pp. 176-178. 
6 Brougham and Routh, op. cit., p. 441. 
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II. 


In 1690, Varignon published a paper in which he trans- 
lated mechanical conceptions into terms of Leibniz’s cal- 
culus, writing dx/dt for the velocity (v) and d*x/dt* or 
dv/dt for the acceleration, and so on. Rosenberger’ said 
that this translation was made here for the first time, but 
this remark, by what we have seen in the first section, 
would seem to be a mistake. 


III. 


A systematic use of a fixed origin of coordinates, and 
indeed rectangular coordinates, .r, y, and z, was first made 
by Maclaurin in his work: A Treatise of Fluxions, pub- 
lished at Edinburgh in 1742.°. The use of fixed directions 
along which to resolve forces makes it possible to write 
out the equations of motion much more simply. In fact, 
we know that, in the case of a stone whirled round at the 
end of a string for instance, the result of the action of a 
force may be to change constantly the direction of motion 
of a body without bringing it any nearer to the attracting 
center of force. When Huygens and Newton investigated 
the motion of a particle revolving in a circular orbit round 
the center, they found—in modern notation—that there 
was an acceleration along the radius vector r of amount 
r(dt/dt)’, although the particle never approaches the cen- 
ter of the circle. The velocity along r is measured by dr/dt, 
but the acceleration along r is not measured by d’r/dt’; a 
term due to the change in the direction of the velocity 
must be taken into account. We calculate this in the sim- 
plest way when we find the velocity and acceleration along 
r from the observation that the velocities and accelerations 
along the axes of x and y are dx/dt, dy/dt, and d’x/dt’, 

7 Op. cit., p. 229. 

8 Vol. I, pp. 386-390 (arts. 465-469), and Vol. II, p. 710 (art. 884). 
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d’y/dt*, respectively, and that: 
*=rcost, y=rsint. 

We then find that the acceleration along r is 

(d?x/dt*) cos} + (d’y/dt*) sin} — d’r/dt?—r(dt/dt)’, 
while the acceleration perpendicular to r is 

(d’y/dt’) cos — (d’?x/dt?) sin} = (1/r)d/dt(r’ dt/dt). 

It is to be observed that Maclaurin was the first to use 

Cartesian coordinates systematically in mechanical prob- 
lems, and that Euler in 1736 and D’Alembert in 1743 used 
what are called “intrinsic” or “natural” coordinates.’ In 
particular, Euler seems to have been the first to give ex- 
plicitly the now well-known formulas expressing the tan- 
gential and normal accelerations of a particle describing 
a curve. 


IV. 

Johann Bernoulli (1710), in a letter to Hermann which 
was published in the Mémoires of the French Academy, 
gave the proposition f=h’r/p*e, which I consider in an- 
other article. It was afterward given, in different wording, 
as a deduction from the sixth Proposition of the first Book 
in the second edition (1713) of Newton’s Principia. Keill’® 
gave a demonstration of Bernoulli’s theorem which was 
much more roundabout, and as of a theorem which De- 
moivre had communicated to him, adding that Demoivre 
also informed him that Newton had invented a similar 
matter before.” 

In the same paper Bernoulli maintained that Newton 
had assumed without demonstration that no other curves 
than conics can be the trajectories of bodies moving under 
the influence of a centripetal force varying inversely as the 

® See the description and references in the Bulletin of the Amer. Math. 
Soc., Vol. XXII, 1915, pp. 139-141. 

10 Phil. Trans., Vol. XXVI, p. 74. 

11 Brougham and Routh, op. cit., pp. 46-48. 
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square of the distance. It certainly cannot be maintained 
that Newton’s phraseology in his seventeenth Proposition 
is free from ambiguity, but, according to Brougham and 
Routh,” this accusation brought by Bernoulli is not correct. 
Newton “certainly gives a very concise and compendious 
demonstration, but he states distinctly that, the focus and 
point being given, and the tangent given in position, a 
conic section may be described which shall at that point 
of contact have a given curvature; that the curvature is 
given from the velocity and central force being given; and 
that two orbits touching each other cannot be described 
with the same centripetal force and velocity. .. . But it must 
also be observed, as Laplace has remarked, that Newton 
has in a subsequent problem shown how to find the curve 
in which a body must move with a given velocity, initial 
direction, and position ; and since when the centripetal force 
is inversely as the square of the distance the curve is shown 
to be one or other of the conic sections, he has thus demon- 
strated the proposition in question; so if he had not done 
so in the Corollary to one problem, he has in the solution 
of another.” 

However, in quite modern times, Paul Stackel™ has said 
that “Newton deduced his law of attraction from Kepler’s 
laws. That conversely a central force inversely propor- 
tional to the square of the distance always leads to a Kep- 
ler’s motion in a conic section was then shown by Johann 
Bernoulli.” 

In the same paper, Bernoulli objected to a solution of 
the inverse problem given by Hermann in the same volume 


12 [bid., pp. 58, 62. 


18 “Systeme du Monde, liv. V, chap. V. It is to be observed that the seven- 
teenth Fipouition of Book I is exactly the same in the first as in the subse- 
quent editions, except for the immaterial addition of a few lines to the demon- 
oo Consequently, Bernoulli must have been aware of it when he wrote 
in 


14“Elementare Dynamik der Punktsysteme und starren Korper” (1908), 
Encykl. der math. Wiss., Vol. IV, Part I, 1901-1908, p. 494. 
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of the Mémoires, which had been communicated to him 
before it was presented to the Academy, in which use was 
made of the expression —d’r\/ (#’ + y’)/x for the centri- 
petal force. Bernoulli’s objection was that the manner of 
working out the problem showed that Hermann was pre- 
viously aware of the solution in the case of the conic sec- 
tions. Further, Hermann omitted a constant in his inte- 
gration, and, by adding it, Bernoulli showed that the equa- 
tion which Hermann found, when thus corrected, expresses 
the conic sections generally.” 


V. 


A great change in the treatment of mechanical prob- 
lems came about as a consequence of the work of Lagrange. 
With the gradual development of Lagrange’s method of 
dealing with the general problem of dynamics I have dealt 
in the supplementary volume to Mach’s Mechanics.”* Here 
we must notice that Lagrange, by reducing all the prob- 
lems of analytical mechanics to the systematic development 
of one set of equations, almost accomplished the enormous 
progress of making of mechanics a subject of pure mathe- 
matics. The whole question of the motion of mutually at- 
tracting particles thus came to be a very small part of 
Lagrange’s inspired routine,’ which was greatly developed 
by Poisson, Hamilton, Jacobi, and many others. 

In the work of these men the problems of dynamics 
were reduced to the transformation and integration of the 
differential equations of mechanics. Of course, there was 
a reaction against this analytical tendency, and the often 
contrary tendencies of the work of Poinsot, Thomson and 
Tait, and Helmholtz give examples of this. Of the vec- 

16 Brougham and Routh, op. cit., pp. 58-59. 

16 Chicago and Landon, 1915, pp. 90, 96, 98-99. 

17 Cf. Méchanique analitique, Paris, 1788, pp. 262-265, 288-295. 
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torial methods associated with the names of Grassmann and 
Hamilton we will speak later. 

Newton was much occupied with the demolition of Des- 
cartes’s theory of vortices, and consequently paid some at- 
tention to the motion of particles in resisting mediums. But 
when it came to be believed, principally as a result of the great 
success of the Newtonian treatment of gravitation, that 
the forces which appear in the important problem of astro- 
nomical dynamics act at a distance and not by means of a 
medium, the question of resistance and friction rather fell 
into the background, at least with theoretical men of science 
whose interest was concentrated on problems of celestial 
dynamics. Thus Lagrange, writing toward the end of 
the eighteenth century, hardly touched upon the motion of 
a particle in a resisting medium, and his example was fol- 
lowed by Jacobi and Kirchhoff.” 

One point that comes out very strongly in Lagrange’s 
reduction of the dynamical problem is the clear separation 
of the principles of mechanics into those theorems of a 
general nature that give us integrals of the dynamical 
equations, and those principles that give us the dynamical 
equations themselves.” Thus, the “principle of vis viva” 
of Huygens, Johann Bernoulli, and Daniel Bernoulli gives 
us a finite equation between the velocities of the bodies 
considered and their coordinates in space, so that if there 
is only one such coordinate the equation obtained from the 
principle spoken of is sufficient completely to solve the prob- 
lem. This is the case with the problem of the center of 
oscillation. In general, the principle mentioned gives a 
first integral of the mechanical equations. Again, when 
there is no outer force acting on a system of bodies, we at 
once get an equation expressing that the coordinates of the 


18 Encykl. der math. Wiss., Vol. IV, Part I, p. 472. 


77, Méchamique analitique, pp. 184-188; Ostwalds Klassiker, No. 191, pp. 
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center of gravity of the system have their second differen- 
tial quotients equal to zero. These three differential equa- 
tions can be immediately integrated and give three first 
integrals of the system of mechanical equations, expressing 
that the velocity of the center of gravity is constant. These 
three equations can be integrated again and give three more 
integrals of the system of equations. Lastly, we have what 
is known as “the principle of the conservation of areas,” 
which was discovered in the period 1743 to 1746 by Daniel 
Bernoulli, Euler, and D’Arcy under somewhat different 
forms. In D’Arcy’s original form the principle appears 
as a generalization of Newton’s theorem on the equable 
description of areas; and is that the sum of the product 
of the mass of each body by the area that its radius vector 
describes round a fixed center is always proportional to the 
time. In 1749 and 1752 D’Arcy gave his principle in the 
equivalent form of the constancy of the sum of the products 
of the masses, the velocities, and the perpendiculars drawn 
from the center on the direction of the velocities.” 

Lagrange contrasts with these principles, which give 
integrals of the system of dynamical equations, the “prin- 
ciple of least action,” which gives, at least in the form which 
Lagrange gave it, a condensed formula for the whole sys- 
tem of these equations.” To this principle, we may add 
Gauss’s principle of least constraint and Hamilton’s prin- 
ciple.” 


VI. 


Lagrange stated the object of his Méchanique anali- 
tique of 1788 to be to “reduce the theory of this science 
and the art of solving its problems to general formulas of 


20 Ostwalds Klassiker, No. 191, p. 84. 

21 Cf. Jourdain, The Principle of Least Action, Chicago and London, 1913, 
pp. 75, 78. 

22 These principles, which do not give integrals but transformations of the 


equations of motion, are discussed in Ostwalds Klassiker, No. 167, and Jour- 
dain’s Least Action, 
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which simple development gives all the equations necessary 
for the solution of each problem.” In his book there were 
no figures: “The methods exposed do not require geo- 
metrical or mechanical constructions or reasoning, but 
merely algebraical operations in a regular and uniform 
progress.” It results from this that new light was thrown 
upon the various principles of mechanics, for we can only 
see clearly the nature and limitations of the methods used 
for the solution of problems of dynamics when we write 
out in the most general way possible the equations which 
hold the solutions and then see how the search for integrals 
is conducted. It then appears that, for example, the theo- 
rem of the equable description of areas is a particular case 
of the fact that a certain combination of our dynamical 
equations is at once integrable. 

All the three general theorems that we have mentioned 
which give integrals, hold good in problems on the motion 
of m mutually attracting bodies for which resistance of a 
medium is not to be taken into account. This is the im- 
portant case of the differential equations of astronomy, 
and the problem of the “integration of the equations of 
mechanics” is usually assumed, after Jacobi, to mean the 
integration of a system of ordinary equations of the second 
order for which integrals can be found by the above three 
principles. It may be remarked that the integrals given 
by the principle of the center of gravity are six in number 
of which three are “first integrals,” that is to say, if @ is 
a function of the coordinates, the time, and the velocity, 
and in virtue of the equations dp/dt =o, then the equation 
@ = a constant is a “first integral.’ 








VII. 
Let us now consider the problem of three mutually at- 
tracting particles in space. We shall then see an easily 


23 On integrals of the equations of mechanics, see Encykl. der math. Wiss., 
Vol. IV, Part I, pp. 462-469, 474-478. 
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generalized instance of the differential equations of dy- 
namics for which all the three integrals mentioned hold 
good, and can then treat the problem of two particles as a 
particular case. It will clearly be of great advantage to 
consider the problem quite in general and not introduce 
any simplifying conditions about the selection of axes. 

We will, then, take up the equations of motion in the 
form given to them by Lagrange, and in which everything 
depended on differential quotients of half the vis viva, or 
T, and the force function or negative potential energy U, 
for the case of three mutually attracting particles. In this 
case we will point out the way to find the integrals, and 
then point out how Newton’s problem of two bodies can 
be solved by this very general routine method which throws 
so much light on the particular treatment of dynamical 
problems. 

Each Lagrangian equation is of the form 


(d/dt) (8T/8q’) —8T /8q = 8U/8q, 


where gq is the general type of a generalized coordinate, q’ 
denotes dq/dt, and the deltas denote partial differentiations. 
If we have three mutually attracting particles, each of them 
perfectly free in space, the generalized coordinates are nine 
in number, and consequently there are nine Lagrange’s 
equations of motion, If the generalized coordinates q are 
rectangular coordinates, the function T is a homogeneous 
quadratic function of the terms gq’ and does not contain 
any terms q; so that the second term on the left of each 
of Lagrange’s equations vanishes. The problem of finding 
integrals then reduces to the combination of all the terms 
with one another and with coefficients in such a way that 
they form a complete differential with respect to the time. 

Thus, if we multiply each equation throughout by the 
differential quotient with respect to ¢ of its appropriate q, 
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and add all the equations, we get, after some simple math- 
ematical transformations, the result 


(d/dt)(T—U) =o, 
which is at once integrable and is the equation of vis viva. 
Again, it is easily seen that, in the case of gravitation, 


U=—mime/r1,2 — mums/r1,3 — m2m3/72,3, 

where 11,2 is the distance between 12, and tz, and so on. 
Then we get three equations of which one is 
Here we have, when we substitute for 5U/8q, a set of three 
equations which are immediately integrable twice over. 
These are the integrals given by what is known as the 
“principle of the conservation of motion of the center of 
gravity.” 

In the third place, we can get, if for simplicity we repre- 
sent by p with an appropriate suffix the expression $T/8q’ 
with its suffix, three other equations of which one is 


(d/dt) (dq: P2—Q2 fi + 94 Ps — Os Ps + 97 Ps —s fz) =O. 
These integrals represent what is known as the “principle 
of the conservation of areas.” 

Whatever the number of the bodies may be, we always 
get these seven first integrals of the system; but when we 
go beyond two bodies these integrals are not enough in 
number to solve the problem. Except in certain special 
cases, which unfortunately happen to be of great practical 
value to astronomers dealing with the question of the mo- 
tions of the sun, earth, and moon, the problem of three 
bodies has not yet been solved. Indeed, fairly recently 
H. Bruns has proved strictly that there are no other alge- 
braic first integrals of the problem of bodies than those 
seven mentioned. It must be remembered that the three 
first integrals of the principle of the center of gravity can 
be immediately integrated again, so that we have ten in- 
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tegrals in all. The problem of three bodies has been re- 
duced still further, but it is not necessary to speak of that 
in this place. 

It is of great interest to see how Lagrange treated the 
problems of two and more bodies in his Méchanique. He 
found that it is always possible to refer the bodies to mov- 
ing axes through any one of the bodies the coordinates of 
which do not depend merely on the position relative to this 
body (m) being capable of elimination by means of the 
integrals of the principle of the center of gravity. Thus 
the motions of other bodies round m could be determined 
by differential equations. If we descend to the case of two 
bodies, we find without difficulty that the same equations 
hold as for motion of a body round a fixed center of force; 
and this is one of the great discoveries of Newton to which 
we refer in another article.” 


VIII. 


The shortest method of integrating the equations of 
motion of a single particle in the xy-plane under the in- 
fluence of a central force varying inversely as the square 
of the distance was given by Jacobi in 1842." We have, 
since + —rcos} and y=rsint, and thus +/r=cos? and 
y/r = sind, d’x/dt? =—kx/r*, d’y/dt? = — ky/r*, where k 
is a constant, so that we can at once deduce 


24 For further information on the subject of the equations of dynamics we 
may refer to George Boole’s Treatise on Differential Equations, 2d ed., Cam- 
bridge and London, 1865, pp. 312-315; J. Graindorge, Intégration des équations 
de la mécanique, Liége and Bruxelles, 1889; A. Cayley, “Report on Theo- 
retical Dynamics,” Rep. Brit. Ass., 1857, pp. 1-42; P. Painlevé, Lecgons sur 
Vintégration des équations différentiales de la mécanique, Paris, 1895; and the 
articles in Vol. II, Parts II and III, 1900, of the Encykl. der math. Wiss., 
especially pp. 343-346, and the articles on astronomical mechanics in the later 
volumes of this Encyklopadie. 


25“De motu puncti singularis,” Journ. fiir Math., Vol. XXIV, 1842, pp. 
5-27; Werke, Vol. IV, pp. 265-288 (especially pp. 281-282). This method was 
simplified by Thomson and Tait; cf., for example, Tait’s article “Mechanics” 
in the 9th ed. of the Encyclopedia Britannica (Vol. XV, 1883, p. 685). 
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y(d’x/dt?) —x(d’y/dt?) =o. 


By integrating the last equation and substituting for + 
and y their values in terms of r and $, we have 


rdd/dt =h, 


where / is a constant.” Substituting 7? —h/® in the first 
pair of equations and noticing that, for example, (d/dt) 
(sind) — cost, we write the pair in the immediately in- 
tegrable form: 


d’x/dt? = — (k/h) (d/dt)(y/r), 
d’\/dt? = (k/h) (d/dt)(x/r). 
Notice that these equations are only immediately integrable 
because the law of force is such as to make the coefficient 
of the differential quotient on the right a constant. Inte- 
grating, we get «’ and y’; and again using the equation 
xy’ — ya’ =h, we get the equation between x and y: 


h—ax + By=kr/h, 


where a and 8 are constants, which represents a conic 
section. 





IX. 


We may condense in a few lines the essence of much 
of what Newton did in the dynamics of a particle.” 

The two equations at the beginning of the preceding 
section are easily expressed in polar coordinates, and by 
an obvious combination of them we get the first integral 
rdt/dt =h. We thus find that this integral, together with 
the equation d’r/dt? —r(d9/dt)? ——R, where R takes the 
place of k/r* for the sake of greater generality, form an 


26 Here we may remark that this integral of areas is given at once from 
Lagrange’s equation of motion of the particle if we notice that neither T nor 
U contains 9, though T does contain ®. In this case, then, Lagrange’s equa- 
pe reduces to (d/dt) (5T/50’) = 0. Here @ is said to be an “ignorable co- 
ordinate.” 


27 Cf. Gustav Kirchhoff, V: a tiber mathematische Physik: Mecha- 
nik, 2d ed., Leipsic, 1877, pp. 7-10. 
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equivalent pair to the pair we started with. The integral 
is the principle of areas, and by it we can eliminate dd/dt 
from the second equation. We thus get d’r/dt® =h’/r* —R. 

Now, the equation of a conic is r==—-ex + c, where e 
is the eccentricity. From this, by differentiation, and the 
equations of motion, we find that d’r/dt? = Rc/r—R if a 
conic is to be described under a central force. But we have 
found that, under a central force, d’r/dt?=h’/r’—R. 
Comparing these two expressions, we have Re=h’/r’; 
and thus R must be inversely proportional to r*. Con- 
versely, if R is inversely proportional to r*, the orbit must 
be a conic, and this was Newton’s method of verification. 


X. 


The methods of geometrical analysis introduced by 
Mobius, Hamilton, Grassmann, and others, and known by 
the names of “barycentric calculus,” “Ausdehnungslehre,” 
“calculus of quaternions,” and so on, has become of great 
importance in mechanics, principally owing to the con- 
formity with mechanical ideas of the conceptions of “multi- 
plication” in these calculi, Indeed it was Lagrange’s Mé- 
chanique that gave to Grassmann the original ideas of 
“inner” and “outer” multiplication that characterized his 
“theory of extension.” Inner multiplication has exactly 
the same interpretation in space as the measure of “work,” 
and outer multiplication is interpretable as the area de- 
scribed by a particle revolving round a center of force in 
which the direction is taken into account. In the reference 
of moving bodies to a system of Cartesian or other axes 
in space, there is, as a rule, no good reason why these par- 
ticular axes should be chosen rather than others” and this 
often results in very complicated formulas. The vectors 
which are fundamental in all of the methods of analysis 
mentioned can be, if we like, decomposed into three mutu- 


28 Of course this does not apply to “intrinsic” coordinates. 
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ally rectangular vectors along Cartesian axes, but a great 
advance in dealing with mechanical problems is then lost, 
because the parallelogram law according to which vectors, 
like velocities and forces, are compounded fades away from 
our sight. 

The term “geometrical analysis” is misleading in that 
it seems to imply that geometrical vectors enter into the 
working of the calculus. But this is not the case: the anal- 
ysis of vectors does not even require elementary geometrical 
knowledge of constructions in space.” _ It is quite possible 
to treat the whole of mechanics in the way of which an 
example was given by Lagrange. Whether this is desirable 
from a teacher’s point of view does not concern us here: 
what does concern us here and what I wish to emphasize 
is the illumination brought to the mind of both student and 
teacher by the consideration of the particular artifices used 
by Newton and others for the integration of mechanical 
equations as special cases of the general theorems relating 
to the integrals of systems of equations of mechanics. The 
illumination is somewhat like the illumination given to the 
student when he contemplates the binomial theorem of his 
early work on algebra in the light of Taylor’s theorem. 

From the point of view of inquiry into the principles 
of mechanics, a combination of the purely analytical treat- 
ment of mechanical questions with the introduction of the 
conceptions used by Hamilton and Grassmann seems of the 
greatest importance. It is only when we have reached, as. 
thanks to the labors of Lagrange, Gauss, and others, we 
have done, the stage of having set up a purely mathematical 
model of nature in so far as the motions are mechanical, 
that it becomes possible to decide with accuracy whether 
any particular principle of mechanics is of a purely logical 
nature or whether it depends in the last resort on experi- 
ence. In fact, if our mathematical model consists of a 


2° Cf, Peano, Scientia, Vol. XVIII, 1915, p. 169. 
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system of differential equations, and we can deduce by 
mathematical—that is to say, logical—methods all of the 
properties which serve as models of actual mechanical oc- 
currences, then we can conclude that any principle of me- 
chanics comes under one of the two following headings: 
(1) Such principles as have been usually treated rather 
insufficiently in philosophy, and consist in the enumeration 
of all the conditions which make possible such a corre- 
spondence between nature and logical concepts as is ex- 
pressed in the mathematical model; (2) those particular 
conditions which restrict the form of the model. The first 
set of conditions is usually entirely neglected by men of 
science; we have examples of such conditions in the prin- 
ciples vaguely alluded to by philosophers as “the principle 
of the comprehensibility of nature” and “the principle of 
the uniformity of nature’’.*° The second class of prin- 
ciples have been considered more or less unsatisfactorily 
by men of science. An example is given by the “principle 
of the conservation of motion of the center of gravity” 
discovered by Newton. The differential equations of mo- 
tion are ordinary equations of the second order, but they 
are not the most general types of such equations; they are 
restricted in form, and in some important cases allow three 
integrals to be immediately obtained by addition of the 
equations of the system so as to form three new equations 
which are integrable at once. This fact was obviously 
first observed as a consequence of our observation of dy- 
namical systems, but it is important to deduce this integral, 
if possible, in a purely logical way from the system of 
dynamical equations. Only then can we be quite certain 
that the integral in question does not depend on unanalyzed 
experiences beyond that involved in the establishment of 
the equations of motion. The usual statements in text- 








80 T have dealt in a very tentative and insufficient manner with these prin- 
ciples in a note to my translation of Mach’s History and Root of the Principle 
of the Conservation of Energy, Chicago and London, 1911, pp. 99-101. 
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books of how this integral may be deduced from the system 
of dynamical equations completely fail because geometrical 
and phoronomical appeals are inserted in a manner that 
may be good for a student but is certainly confusing to a 
logician. Indeed, Lagrange himself cannot be absolved 
from making an appeal to intuition which is contrary to 
the spirit of his analytical ideal of mechanics. After he 
had deduced the integral of vis viva from his well-known 
equations in generalized coordinates, he merely referred™ 
to his previous treatment of it by rectangular coordinates 
—in which we have to think which directions in space we 
have to resolve our forces along when we visualize the 
moving dynamical system, and do not simply hold in our 
minds the system of equations—and remarked that it would 
present itself of its own accord in the solution of each prob- 
lem, provided that the choice of coordinates is properly 
made. 

It is perfectly true that the integral in question was dis- 
covered by phoronomical considerations, and that this fact 
should be strongly brought out in a psychological study 
such as a complete history, and that students, as a rule, 
should be taught such things in a historical way. But we 
are led by history to another and deeper view of the search 
for principles: besides the interesting description of how 
principles were discovered, we have the question as to the 
logical connection of these principles with one another and 
with the whole science. It is necessary from this point of 
view to cut ourselves adrift from irrelevant thoughts as to 
how somebody or other discovered such and such a prin- 
ciple, and enter into a deeper and purely logical discussion. 
To such a discussion historical studies are a preliminary, 
and in the vast majority of cases a necessary preliminary. 

For these studies we must pursue a purely analytical 
method because only by so doing can we be certain of keep- 





81 Méchanique Analitique, Paris, 1788, p. 240. 
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ing strictly to logical deductions. In pure mathematics the 
analytical tendency developed especially by Lagrange and 
Weierstrass can, it seems, be fully justified only by this. 
When, therefore, we wish to found a logical treatment of 
mechanics on the new conceptions of Hamilton and Grass- 
mann, we must take care not to introduce these conceptions 
in a geometrical way, but must use them for the sake of 
the wonderful simplicity with which they allow us to for- 
mulate the principles of mechanics. 


Puitip E. B. JourDAIN. 
FLEET, HANTS, ENGLAND. 
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SPACE AND THE WORLD IN SPACE. 


HE postulate of the unknowable essence of things, the 

Ding-an-sich, and the unsolvability of certain cosmic 
riddles, the so-called antinomies, are older than Kant, and 
have since his day in certain quarters almost reached the 
value of a rock-ribbed dogma. In the words of a late ex- 
ponent, Prof. Paul Natorp, the thing-in-itself is the x of an 
equation, the solution of which may again and again be at- 
tempted but never, fortunately, with any chance of complete 
success. That would be making an end of the eternal search 
for truth, which is one of the main blessings of humanity. 
Being is never given in its essence; it is continually being 
created by thought, as scientific research founded on ex- 
perience advances from standpoint to standpoint. The 
road, the method of research, is consequently everything, 
the goal nothing. 

While this position, possibly, on the whole is unassail- 
able, there are generally included among the number of 
those riddles certain problems that to my mind really offer 
no great difficulty to human thought, and consequently 
should not henceforth be permitted to assist in discrediting 
our reasoning faculty, thereby furnishing consolation to 
the intuitionist, the mystic, and the advocate of religious 
superstition. 

Among these I am inclined to include the problem of 
free will and determinism, that of time, and in part that of 
space. 
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The time has passed when theological attempts to de- 
fend the scientific accuracy of certain poetic creation myths 
is treated by the well-informed with anything but an im- 
patient shrugging of the shoulders. So-called higher criti- 
cism and the comparative study of religions have attained 
that much. But there is really no more reason why other- 
wise brainy and fearless men should in our day defend the 
theological dogma of free will or the so-called idealistic 
or subjective conception of space. And yet this is, if I 
am not mistaken, continually being done at the great major- 
ity of universities and colleges which include philosophy 
among their studies. 

The problem of free will has, I think, now been solved 
in a fairly satisfactory way by unbiased thinkers. I need 
only mention the excellent treatise of Prof. A. Riehl in 
his Principles of Critical Philosophy. We may say that 
man is free to the extent that he is able to accept distant 
motives for his actions instead of the immediate ones which 
generally determine the behavior of the brutes. And the 
aim of education is to furnish or elucidate those motives 
on the background of the highest good for the single indi- 
vidual, for the race, and for all humanity. 

But this does not prevent every action of any importance 
from being rigorously determined by the external motives 
and by the character of the individual as formed and de- 
veloped by his ancestry, his surroundings, and his own 
efforts. The quite unmotivated action is, according to 
Riehl, only found in insane asylums. Yet even the thoughts 
and talk of the insane are not any longer regarded as 
produced by evil spirits, but as the logical consequences 
of defects and disturbances in their own system. 

One of the latest attempts to save the venerable specter 
of indeterminism is that of Henri Bergson, who has taken 
the trouble to invent a new theory of time for that purpose. 
He speaks of “concrete time, the time which we feel to be 
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the very stuff of our life,” and in another place: “As re- 
gards the psychical life unfolding beneath the symbols 
which conceal it, we readily perceive that time is just the 
stuff it is made of....There is moreover no stuff more 
resistant nor more substantial.’’ But even he admits that 
“any positive definition of freedom will insure the victory 
of determinism.” 

But the attempt to make time a substantial stuff that 
can act and influence physical or psychical processes, is 
of course utterly futile and hardly worthy of serious 
consideration. It is almost incredible that the personifica- 
tion of time in every-day speech, and by the Greeks as 
Kronos devouring his own children, should deceive anybody 
in a critical age like ours. Time is, to speak with the late 
Dr. Paul Carus (Fundamental Problems, 3d edition, Chi- 
cago, 1903, p. 287), “not a thing... .it is nothing but a 
measure of the changes taking place around us. We em- 
ploy as measures such changes as appear most regular, 
such as days and years. But there is no time apart from 
changes. Since we can imagine that some changes will 
always take place, and, even if they did not take place, since 
we could measure the time of a supposed rest by some cer- 
tain measure (days, years, millenniums, billenniums), we 
say that time is infinite.”’ 

Things endure and change and move; but the change 
and the movement is, it is safe to say, not caused by a 
mystical entity time, but by the inherent forces of things, 
or if one so prefers by a Divinity. To quote Professor 
Riehl: “The idea of time is a concept; it does not belong 
to the phenomenal appearance of things... .it is no intui- 
tion.” 

Our last problem, space, almost constantly treated on 
a par with time, to the great confusion of thought, is, 
however, not so easily disposed of. Otherwise there would 
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be no justification whatever for the subjective conception, 
which still crops up in the most unexpected places. 

The idea of space is due to, and dependent on, touch 
and vision, and extension is at least a phenomenon, an in- 
tuition. That much is, I take it, generally conceded even 
by philosophers of the subjective schools. But their con- 
tention is that occupancy of space or the quality of exten- 
sion is not a characteristic of the Ding-an-sich, of the reality 
underlying the phenomena. I suppose the standpoint is 
well expressed by Lotze in his Metaphysics (Oxford, 1884, 
p. 259): “There is no such thing as space in which things 
are supposed to take their places. The case is rather that 
in spiritual beings there is formed the idea of an extension 
in which they themselves seem to have their lot and in 
which they spatially present to themselves their non-spatial 
relations to each other.””. And more recently (The Monist, 
July, 1918) Prof. W. B. Smith hazards the statement that 
“all forms of seeing, hearing, touching, etc..... are modes 
of constructing or forming space-and-time symbols that 
are not in space and time... .the real is what we all con- 
struct alike.” And, consequently, he easily gains his point, 
that a soul is not in a body, since the body is merely a con- 
struct of that very soul. 

For people endowed with a moderately vivid sense of 
the reality with which alone we get acquainted on this 
little globe; for the weary traveler who carefully keeps 
tab of the miles he covers, be it by rail, by auto, or on foot; 
for the builder who cautiously calculates his strains and 
stresses; and for the astronomer who measures the dis- 
tances of stars in light-years, such talk can certainly not 
sound very convincing. They may be ready to admit the 
relativeness of extension and distance, as estimated by vari- 
ous living beings, they may take more or less stock in the 
modern theories of physics, which are trying to reduce the 
atoms to electrical energy, but they are likely to treat with 
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scorn the notion that the smallest units of the sense-world 
in their interplay should lack some kind of extension, or 
that the very movement itself should be a pure fiction of 
our imagination. 

It is safe to say that the idealistic denial of the reality 
of extension has its main foundation in a false psychology, 
or in false conclusions drawn from certain psychological 
theories, in addition to certain unwarranted conceptions 
of a Divinity. To the many strange qualities of the Su- 
preme Being, infinity was curiously enough added at an 
early date, in spite of the fact that it was at the same time 
conceived as unextended invisible spirit and even as a 
distinct personality. For scholastic philosophy, only God 
is actually infinite. Space is divided into actual and pos- 
sible space, the former corresponding to the entire created 
material world, including the hypothetical ether. Before 
creation there was nothing there and no “there,” for God, 
being a spirit, does not himself exist in space or constitute 
space by his being. There was merely the possibility that 
God might create extended material body and thereby so 
much actual space—a mental conception, an ens ideale. 
Real space is then finite, but we may say that possibilities 
are infinite, and so also potential space. Space is, in other 
words, on a par with the numerical series. (Cf. B. C. A. 
Windle’s The Church and Science, p. 65.) 

Scholastic philosophy is, then, dualistic and does not 
rob creation of a certain reality or of actual extension. 
But it was reserved for another theologian, under the pres- 
sure of aggressive materialistic thinking, to deny this real- 
ity and the distinction so lucidly and convincingly estab- 
lished by Locke, between primary and secondary qualities 
of so-called matter. “For my part,” says Berkeley, “I see 
evidently that it is not in my power to frame an idea of a 
body extended and moved, but I must withal give it some 
color or other sensible quality which is acknowledged to 
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exist only in the mind, In short, extension, figure and 
motion abstracted from all other qualities, are inconceiv- 
able. Where, therefore, other sensible qualities are, there 
must these be also, to wit, in the mind and nowhere else.” 

It looks at the first glance as if the venerable bishop 
had truly destroyed the entire external world at one fell 
swoop; but on a closer inspection this is not exactly the 
case. Pressed on this point, he soon distinguished between 
our fleeting ideas and dreams and the more permanent 
ideas of a Divinity, the latter alone representing the visible 
world, so that the new theory really amounted to a denial 
of the then scientific conception of a material, extended, 
moving entity which appears to human beings in the garb 
of sounds and colors. In other words, as recently pointed 
out by Prof. Fr. Woodbridge, his starting-point was that 
of naive realism. The world as we observe it is all there is 
to it. But it is merely God’s idea, it has no independent 
validity. There is no permanent or even transient stuff 
or energy constituting it, but it is continually being created 
by being the perception of Divinity. Its esse is its percipi 
and nothing else. 

And this strange theory, which at bottom amounts to 
a terrible arraignment of the wisdom, goodness, and power 
of Divinity, was offered without a shadow of proof. The 
good bishop could not clearly imagine the state of affairs 
described by science, and it seemed to lead to some rather 
dangerous free thinking. Therefore a peremptory denial 
was called for and might succeed in stemming the tide. 
And it stemmed the tide so well among theologizing phi- 
losophers, that even to-day one time and again will meet 


with the statement that Berkeley once and for all proved 


the subjective quality of the primary characters of matter. 
Seeing what he really did and noticing how well he suc- 
ceeded in making a bold assertion look like philosophic 
proof, one cannot much blame Herbert Spencer for losing 
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his usually polite manners, speaking of the insanities of 
idealism. 

“Matter being once expelled drags with it so many 
skeptical and impious notions,’ wrote Berkeley. “But 
really,” says Prof. Riehl, “it drags with it so much else 
of which the pious philosopher cannot have taken earnest 
thought....Our knowledge is indeed relative, but only 
so far as concerns the character of its objects. It is not 
relative with reference to their existence.” 

But even this so-called Kantian standpoint is open to 
grave criticism. When Kant made space and time a priori 
or necessary forms of thought, he practically reduced even 
extension to a phenomenon, which in itself might be entirely 
different from what it appears to be. While energetically 
denying Berkeley’s contention that there is no independent 
reality underlying the world of appearance, he uncritically 
accepted the theory of the subjectivity of the character of 
the extension of things. The new view was supposed to 
come to the aid of science as against the attacks of Hume 
and empirical skepticism, but its immediate effect was to 
furnish a loophole for the possibility that the underlying 
basis of the visible world may lack even extension, being 
entirely unknowable; and so the chief gainer was after 
all Berkeley’s idealism. 

But extended things and their motion, implying empty 
or comparatively empty space in which they move, with 
real distances that make a difference, are after all too per- 
sistent to be easily brushed aside by hairspun theories, and 
common sense seems for once to have hit the nail on the 
head. Extension as we perceive it is, to be sure, a very 
relative affair, but it is such a necessary form of thought 
just because it is derived from reality, from the extended 
things around us bya wonderful process of evolution in liv- 
ing beings. The burden of proof for its non-existence, for 
its pure subjectivity, must necessarily rest with the ideal- 
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istic philosophers, who undertake to deny a palpable fact 
of every-day observation. But their finespun, more or 
less ingenious phrases are given the lie at the first move 
they make at their own writing-table. And serious minds 
should be spared the necessity of committing the greatest 
folly next to denying an evident truth, which according 
to Hume is to take much trouble to defend it. 

Yet space itself gives rise to real problems and the in- 
terminable discussions seem to center around the following 
four: (1) Is it a reality or merely an idea, or a necessary 
form of thought? (2) If a reality, is it finite or infinite? 
(3) Does it anywhere exist as a vacuum, or is it every- 
where or in part filled with a semimaterial stuff called the 
ether, or again is it semimaterial in its own right and 
uniform throughout? (4) Is it relative or absolute? 

As much of the haziness which generally pervades the 
treatment of our subject seems to be produced by a careless 
confusion of space and extension, a special attempt will 
be made to set these two concepts apart in the following 
definition: Extension is our name for an attribute or char- 
acteristic of existing things, for the fact that they appear 
to be, and no doubt are, spread out in three dimensions. 
It is in so far an abstraction like form, beauty, goodness, 
etc., and like these may be said to lack independent reality. 

Things of the same kind have necessarily different 
locations. If.they are not contiguous we say that there 
is distance between them, and by distance we mean the 
extension of real or imaginary lines stretched out be- 
tween them. Distance is in so far a term used to desig- 
nate a relation between material objects. Yet the expanse 
(empty or filled with an invisible stuff) which makes up 
a distance, does not disappear when the bodies move away, 
and in the absence of even the hypothetical ether, we may 
speak of pure extension or better, with Locke, pure ex- 
pansion. 
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We say that objects occupy space or are in space. 
Empty or pure space is then, if it exists anywhere, the 
vacuum, the sheer emptiness, the pure expansion, the non- 
being, the nothing (= no-thing) which is Ieft when exist- 
ing active things are withdrawn, and which offers no ob- 
struction to new extended bodies, but stands everywhere 
ready to receive something. 

This emptiness, this vacuum, can strictly speaking not 
be said to have extension, Only real objects Have extension. 
It is pure expansion or identical with expansion. We can 
in imagination think of empty space as made up of larger 
or smaller pure expansions, and a certain expansion will 
give room only to things that have a definite outspread 
of such and such cubic content. Otherwise the science 
of astronomy would be pure fiction. 

It is then probably futile to speak of pure space as 
really divisible, infinitely or otherwise. Sheer emptiness 
does not lend itself to real division. Only material, or 
possible semimaterial things like the ether, can properly 
speaking be divided, but not infinitely. There is the mini- 
mum perceptibile of common sense, and science stops at 
present at the electron, which one cannot help connecting 
with some extension, however infinitesimal. And when 
mathematicians speak of pure space as made up of extension- 
less points, they can only mean that it is a continuum and 
no compound (cf. Sellars, Riehl, Boodin, and others).’ 

Space is necessarily infinite and in this respect different 
from existing things and even from time and the numerical 
series which are only potentially infinite. This is a legiti- 
mate conclusion from the logical reasoning, that we can- 
not possibly imagine any bounds to it, which would not 
in their turn be either extended things filling space, or 


1 Professor Spaulding and other New Realists seem to make an entirely 
unwarranted use of the mathematical theory of space. It is probably safe to 
say that real expansion cannot be made up of quite unextended points. The 
analogies adduced, for instance, from single men and a crowd are clearly 
not to the point. 
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things with empty space beyond. We cannot help thinking 
a beyond to every supposed limit. There cannot, in other 
words, anywhere be less than the nothingness which 1s 
empty space. 

The identification of space with nothing in the sense 
of “no existing thing,” the non-being of old Democritos, 
calls for a few remarks. The idealist Professor Bowne 
(Metaphysics, tst ed.) says: “It is held that space is not 
a nothing but a peculiar kind of existence, which can be 
described only in terms of itself. ...The common-sense 
view is that there is something and its opposite nothing, 
but, then, there is a third conception space, which cannot 
be defined in the terms of the other two....But the at- 
tempt to make space real and yet distinct both from things 
and from nothing is a failure. Either we must make it a 
pure nothing in reality, or we must make it a thing in 
interaction with itself and with other things. Both of 
these views are untenable, and the former is absurd.” The 
trouble is, however, really religious, as we learn on p, 185: 
“The view that space is uncreated is contradicted by the 
necessary unity of the basal reality.” But the dualist 
Prof. G. S. Fullerton, in his System of Metaphysics, arrives 
at a different conclusion: “Empty space,” he says (p. 225), 
“is not synonymous with ‘nothing at all,’ it is empty space, 
and is quite distinguishable from empty time. The concep- 
tion ‘thing’. ...and the conception ‘nothing at all’ do not 
exhaust the possibilities between them... .By distance be- 
tween two things we do not mean a third thing, but neither 
do we mean nothing at all.” 

It can hardly be too strongly emphasized that space 
itself, although a reality, cannot be an active entity or 
thing. It is true that distance makes a difference to the 
active forces of the world, to human intercourse no less 
than to the gravitational pull of solar systems, but this 
difference cannot be caused by pure space itself as an 





UMI 


ae alcrmeelUCrl.lUrtlC.lCO CUCU 


we > 


—m~ VW MH FBO GF UB 








UMI 


SPACE AND THE WORLD IN SPACE. 47 


agent. The gravitational pull loses part of its force as 
it spreads out, and space is a condition of the spreading, 
but it is not its cause. If gravitation cannot be explained 
by the inherent qualities of material things, then we must 
take our resort to some kind of an invisible medium, which 
fills the intervening space. It seems nonsense to make 
empty space an agent. 

Neither is it strictly speaking a form or plan, as held 
by Fullerton. Form or plan is a property of matter, it 
is not furnished to matter by space. It is furnished by 
a being who shapes that form or that plan (the moulder, 
architect, etc.) or, as in nature, by the particular character 
of matter itself. But if there is no possibility in the real 
universe for extension, for things to spread out and move, 
if all there is be unextended spirit, there can, of course, 
be no real plan drawn. In so far it must be permissible to 
say that space is a condition or possibility of the plan or 
form of things. When matter is withdrawn there is no 
form left, only pure expansion and emptiness, or else space 
filled with the formless and semimaterial ether, 

If human reason counts for anything, pure space could 
not be annihilated except by making the world, the some- 
thing, infinite and continuous, so that the vacuum and 
pure expansion became a mere idea. It is inconceivable 
that empty space would be destroyed by the annihilation 
of existing things, including the ether. We cannot hold 
on to the idea that it would collapse like an empty balloon 
or shrivel to a point, thus putting an insurmountable ob- 
stacle in the way of the creation of a new world. Pure 
emptiness or non-being would seem to be surely indestruc- 
tible as well as uncreated. 

It is claimed that non-Euclidean geometry may make 
it possible that space may be finite without having definite 
limits, in that it, in a mysterious way, so to speak, bites 
in its own tail, since straight lines may not belong to the 
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system of the universe. I confess inability to grasp this 
idea as applied to real space. It seems to be founded on 
the mathematical conception of space as built up of points 
and lines. Only the lines instead of being straight are 
supposed to be ultimately curved. This is a legitimate 
hypothesis for mathematical constructions, but when it is 
applied to three-dimensional space, our reasoning faculty 
balks. The trouble is that space, if treated as a slightly 
curved plane, would already in addition to unbounded 
length and width possess infinite thickness. It would, we 
feel constrained to believe, extend without any boundary 
to stop it in every direction outside of any curved plane 
of any but infinite thickness. You cannot make a finite 
globe of infinite space. 

With realistic philosophers of every shade it is safe to 
deny that space is merely the form furnished by mind to 
the objective world. We regard objects as extended, be- 
cause they really are extended. But I also deny that actual 
space is a mere abstract idea or that it is identical with 
the extension of things. This amounts to a denial of the 
possibility of empty space beyond the existing world of 
things, and few thinkers and scientists of note have taken 
this stand. The majority admits the possibility of motion 
infinitely in every direction, or they speak with Fullerton 
and the scholastics of theoretically possible space-relations 
of real things, or of “the possibility that quantities may 
be determined with reference to space’ (Riehl). 

But one cannot help feeling that this is a makeshift 
which evades the real issue, and such statements fail to 
illustrate the different character of space from time and 
from the numerical series. If space actually exists as 
emptiness outside of the world of things, including the 
ether, then it is not merely potentially infinite. It is actually 
infinite at any and all times, and in that respect quite 
distinct from duration and from the numerical series. The 
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distinction between reality and possibility in this connection 
clearly means swallowing the old scholastic subterfuge 
dictated by the theological necessity of denying the actual 
infinity of anything but Divinity. 

Pure space is not properly speaking a phenomenon. It 
is the absence of sense-things, or phenomena. It is an 
inference drawn from our sight and touch experience, but 
it has never been seen by a human eye or touched by a 
human hand, There is no appearance whatever, only gaps 
between appearances; but our experience of the invisible 
air must make us cautious in denying that space may yet 
be filled with a semimaterial stuff. The fact that it seems 
empty does not warrant the conclusion that it is a pure 
vacuum or non-being. But if such a vacuum exists, its 
infinity offers no antinomy to reason, even if it cannot, of 
course, be clearly imagined. _ 

The real problem connected with pure space arises 
from its unique quality of a nothingness that evidently has 
a constant and measurable expansion, as contended by 
astronomers and mathematicians. This problem is hardly 
solved by following in the wake of certain modern physi- 
cists, who, in desperation over the difficulties connected 
with the hypothetical ether, have proposed to make space 
itself semimaterial. I need only mention Aloys Miiller in 
his Das Problem des absoluten Raumes. 

If space itself is semimaterial, possessing qualities 
which account for gravitation and for the propagation of 
light, then this state of things would be equivalent to an 
infinite space, everywhere filled with on the whole im- 
movable ether. The difference would be merely one of 
terminology. This semimaterial space would have to pos- 
sess the faculty of partial movement or vibration. But 
our reason balks at the idea of such a space, which runs 
up against the definition given by an authority like New- 
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ton.” From the standpoint of logical thought it would 
seem much more reasonable to dispense entirely with a 
medium for gravitation and the propagation of light, mak- 
ing the former a force inherent in the material bodies, 
which can act through vacuum, and the light a corpuscular 
entity propagated through empty space. If I am not mis- 
taken, both possibilities have really come to the front again 
recently among physicists. This is, however, a matter 
that must be decided by them, and the venerable ether 
hypothesis seems still able to line up such a formidable 
following that the philosophers seem justified in holding 
on to it for the time being. 

But if this ether exists, must it therefore necessarily 
be infinite? Might it not share with material things the 
fate of being potentially measurable and finite? 

Scientific men of high repute, like Biichner, Haeckel, and 
Arrhenius, have held the theory that the material universe, 
including the ether, must be infinite in extension and fill 
space everywhere, and some of them have given what they 
considered conclusive arguments for this belief. Thus 
Bichner contends that the material world, if it had limits. 
would rush together in one solid lump on account of the 
force of gravitation. Professor Arrhenius, on the other 
hand, in his Worlds in the Making, holds that the matter 
of an originally finite world in the course of infinite time 
would have been radiated and expelled into infinite space, 
leaving no stars and planets. These are the only important 
arguments that I have seen advanced by physicists. But 
since they are contradictory, might it not be that they both 
taken together explain the situation? What prevents the 
radiation into space is exactly this fact of gravitation, as 
suggested by Prof. R. W. Sellars and others, and gravita- 
tion is counterbalanced in its turn by the radiating and 


2 “Absolute space in its own nature, without relation to anything external 
remains always similar and immovable.” 
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expansive forces in nature, even if that nature is limited. 
Any piece of matter is now generally supposed to have 
empty spaces inside of it, even at the core of a globe, and 
there is no more reason for doubting that there are forces 
active to keep the suns and planets apart, even if there is 
an end to their number and distribution in space. 

As regards the argument of Professor Arrhenius, it 
would clearly fall to the ground if we could make it plau- 
sible that even the ether is an existing quantity, i. e., not 
infinite. For in that case there could be no radiation be- 
yond the ether ocean, on the present theory of light. 

The difficulty connected with the idea of an infinite 
material world or even an endless ether ocean is, as held by 
some of the acutest philosophers, that existing things must 
necessarily be of a definite number or quantity. According 
to Diihring, “everything posited as actually given in terms 
of number can only exist in a definite quantity.” According 
to Riehl, “the sense-world has spatial greatness (1. e., is 
finite as to mass) though perhaps no definite limits in 
space.. .. The world never had a beginning. It has no limits 
in time.” Prof. J. S. Mackenzie (Elements of Construc- 
tive Philosophy, pp. 208, 412) says: “Apart from any 
metaphysical theories, there appear to be physical grounds 
for regarding the material universe as a limited system,” 
while “intensity and extension are infinite orders,” and 
“side-by-sideness regarded simply as an external order 
seems clearly to be infinite.” 

On the other hand, Kant, according to Fr, Paulsen, 
really seems to have believed that matter is the movable 
which fills all space, there being no such thing as empty 
space. This would agree with his well-known proof of 
the antithesis of the first antinomy: “The world has no 
beginning and no limits in space.” Assuming the opposite: 
“In that case the world would exist in an empty space 
without limits. We should therefore have not only a rela- 
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tion of things in space but also of things to space. As, 
however, the world is an absolute whole outside of which 
no object of intuition and therefore no correlate of the 
world can be found, the relation of the world to empty 
space would be a relation of no object. Such a relation, 
and the limitation of the world by empty space is nothing, 
and therefore the world is not limited with regard to space, 
that is, it is infinite.” 

The only excuse for this shallow reasoning seems to 
be the old Aristotelian idea of space “as the immovable 
limit of whatever is moved,” a remnant of the naive con- 
ception of space as a vessel that contains the world inside 
of a firmament. Kant realized the weakness of this theory 
and saw that empty space cannot set any limits. But his 
fallacy was the conclusion, that this implied a world of 
appearance as endless as space itself, and a relation of the 
world to nothing. For what prevents us from saying that 
the extended world sets its own limits? And the relation 
of matter to apparently empty space is one of the most 
familiar experiences of our daily life. A logical quibble 
can generally be overcome by a simple verbal substitution. 

The question is still before us, whether the invisible 
ether may not fill all space. But as far as logic and con- 
ceptual thought is concerned, the idea of a world of planets 
and suns and stars and an ether ocean that are limited 
in number and quantity, would seem to be much better 
founded than the opposite assumption. I cannot, on the 
other hand, with Riehl speak thus lightly of Kant’s proof 
for a limited world: “An infinite aggregate of real things 
cannot be regarded as a given whole, nor therefore as 
given at the same time.” This reasoning follows the proper 
definition of a “whole,” and it is in line with that of the 
above philosophers. 

If we scrutinize this idea closely and succeed in keeping 
our mental poise in front of the mystic and mysterious in- 
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finite, it seems self-evident that what exists at a given 
instant as a material or semimaterial entity, cannot be in- 
finite as to number and quantity, not to mention the con- 
tradiction of an infinite “whole.” The changing number 
of planets and stars and nebula cannot exceed any figure 
that might be written down on paper, for it is the nature 
of figures to be potentially greater than anything which 
is, so to speak, lifted out of the ocean of non-being. The 
astronomers guess at from fifty to several hundred mil- 
lions of stars and a universe so vast that it would take 
light, which speeds along at the rate of ca. 186,000 miles 
per second, all the way from 3000 to 30,000 years to tra- 
verse the expanse. But even if the number of dead stars 
and planets should, as some of them guess, exceed the above 
figure, this would not even be a fraction of infinity. 

And when certain philosophers have tried to make an 
exception for the ether on the ground that it may not be a 
compound of single parts, I should think this assumption 
can be proved to be unwarranted. 

The ether must, if it is of any use for science and the 
world, be a very real thing that can act and be acted upon. 
It must be an existing something, and it is unthinkable that 
it should not exist in a given quantity at any given time. 
But the same reasoning does not apply to the non-being, 
the vacuum which is pure space. 

An infinite object can, of course, not be pictured by the 
inner eye, and our imagination persistently clings to the 
concave firmament above us as the prototype of a real 
space boundary somewhere. But if we succeed in holding 
on to the idea that there can absolutely nowhere be less 
than the vacuum which is empty space, and that the exist- 
ing universe, or universes, including the ether, necessarily 
must be finite, the difficulty assumes a less formidable 
aspect.® 


8 Since this was first written, I was gratified to read in Astronomy of 
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We see the sidereal universe strung out in its immen- 
sity, not as lamps in a fixed, concave firmament, but as 
tremendous balloons moving along in and with the vast 
ether ocean, which may stretch out for billions of miles in 
every direction outside of the system of stars. This ocean 
is to the world of stars and planets what the atmosphere is 
to the earth, and we have no difficulty in imagining the en- 
tire system in a majestic procession from eternity to eter- 
nity, since there is absolutely nothing to retard its course. 

To use a personification, the infinite vacuum which is 
empty space willingly opens its doors to welcome it, and 
patiently remains in its solitude, when the tremendous 
procession has finally passed with all its noise and bustle, 
its joys and its sorrows, its struggling heapful of truths 
and its mountains of misconceptions and ignorance, a won- 
derful world of mysteries, bravely accepting the fact of its 
own existence and ceaselessly striving to solve its own 
riddle. 

The universe may not proceed in a straight course.* 
Considerations connected with non-Euclidean ‘geometry 
make it conceivable that we have to do with an irregular 
eliptic orbit, partly caused by the internal arrangement of 
the “wheels,” the rotating stars and planets. But the im- 
portant fact is that it moves on in its entirety, for this 
general, absolute movement is bound to have some signifi- 
cance for the self-created movement of its greater and 
smaller parts, the march of the suns as well as the play of 
the electrons, the very condition of its existence as a visible, 
active world. 

To-day, by Dr. C. G. Dolmage, that the idea of a finite ether ocean, en- 


closing a rounded finite universe like an atmosphere, was suggested by Mr. 
G. E. Gore already in 1888. 


4I understand that certain astronomers speak of two star streams that 
seem to proceed in somewhat different directions. But this may only mean 
that a smaller universe has mingled with the main current so that the general 
direction of the whole will in the course of time again be one. Or might it 
not be that the entire universe is slowly revolving around an axis, as it moves 
forward? 
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The much-disputed question of the relativity or abso- 
luteness of space would on this theory have found its solu- 
tion. Absolute space is, according to Aloys Muller, a space 
which permits absolute movement, and our moving sidereal 
universe would be just such an absolutely moving body. 
This does, of course, not do away with all kinds of relative 
movements inside of the sidereal system, the only move- 
ments furthermore which can be measured by human be- 
ings. 

It is frequently contended that only science can settle 
the question of the extent of the universe, and that it is 
not vet capable of venturing an answer. That may be so. 
Yet human reason counts for something, and it seems un- 
hesitatingly to demand a finite world or worlds. The prob- 
ability or non-probability of more than one sidereal uni- 
verse can hardly be vouched for by either. Such worlds 
would have absolutely no means of communication if the 
propagation of light requires a medium and if this medium, 
as here contended, does not pervade space everywhere. 

It can hardly be argued that through infinite time, 
whatever existing things there are, must have had a chance 
to collide or somehow get together into one system or 
cosmos. For the pure expansion, the non-being which is 
empty space, is also posited as infinite. 

But those who are more apt to ponder the misery, the 
meanness, the ugliness, the disharmony and falsehood, than 
the happiness, the goodness, the beauty, the harmony and 
truth, which our one sidereal universe contains, and prob- 
ably will go on containing during its eternal partial evolu- 
tion and dissolution, from nebula to stars and planets and 
back again to nebula, may find some reason for pinning 
their faith in a new article of religious belief: that the uni- 
verse is after all only a single limited cosmos, and that 
frail, disharmonious, suffering beings like ourselves may 
not be found on very many of its numerous planets. 
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The primitive conception of the world was naturally 
too narrow in every race and tribe. Our little earth was 
considered the center and fixed base of everything there is, 
and human beings counted for something in the make-up 
of the universe. Recent speculations have generally gone 
to the opposite extreme, making old Tellus only an insig- 
nificant speck in an infinite abyss of stars and habitable 
planets. 

While the idea of an infinite creation ought to be for- 
eign and even repugnant to a theistic mind, those of a 
pantheistic tendency have perhaps justly feared that the 
awe and mystery so necessary to religious feeling, would 
suffer a serious loss if one had to conceive the universe, 
the outward expression of Divinity, as a finite thing. 

But for the fearless and sober investigators of the world 
riddle, for those who are continually striving to get ever 
nearer to the unknown + of the world equation, it is, [ 
should think, of some importance to get rid of the hazy 
and mystic verbiage connected with the discussions of the 
infinite, in order to be able to concentrate attention on 
immediate and more fruitful problems. And our one side- 
real universe is surely wonderful enough and big enough 
to keep poor groping humanity busy for ages and ages to 
come, 


Juut DreEsErup. 
WasHINGTON, D. C. 
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ON THE EXTENT OF THE UNIVERSE AND THE LIMITS OF 
SPACE AND TIME. 


RCHIMEDES, one of the most original thinkers of 
antiquity, in a letter to Gelo, a son of King Hiero of 
Syracuse, discusses the curious question of the size of the 
universe. The title of his treatise reads: “On the Number 
of the Sand, or the Vastness of the Universe.” 

Calculations which are simply amazing when we take 
into consideration the general knowledge of the period 
brought Archimedes to a number for the aggregate of the 
smallest particles in the celestial globe (called sand) for 
whose expression it was necessary to invent new numerals. 
The following lines may perhaps serve to lift the hitherto 
impenetrable veil which has covered the motives of this 
document of Archimedes. 

The sentence, Quod non est in sensu non est in mundo 
(“What does not exist in human consciousness [ Bewusst- 
sein] does not exist in the universe’), can be correctly 
understood only when we keep clearly in mind that there 
are three stages of human consciousness: There are sen- 
sations [Empfindungen]; there are concrete images [Vor- 
stellungen’|; and there are concepts [Begriffe]. In these 


1 Translated for The Monist from the German manuscript by Lydia G. 
Robinson. 


2 The word Vorstellung is very difficult to render properly into English. 
Perhaps it is most often translated by “idea” or “presentation”; but “idea” is 
too often used (as formerly by Locke) to cover practically any content of 
consciousness even including all three of the stages here mentioned, and “pres- 
entation” rather denotes an object as it is cognized at any given moment of 
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three instances the words “there are” [es gibt] have such 
different meanings that a large part of all differences of 
opinion in religion and philosophy can be referred to the 
different usage of the words, “there are (or exist).” All 
human beings possess the same mode of drawing conclu- 
sions logically. Differences of opinion arise either from 
lack of agreement in regard to the premises, or from the 
different use of exactly the same words, especially the 
words “there are.”* The conflict of minds is at the same 
time a conflict of words. 

There are sensations. This reality not only does not 
require proof but is not even susceptible of proof, for none 
but our own sensations possess this certainty of reality. 
Sensations of other living beings are always inferred from 
motions by analogy with our own sensations, There are 
no sensations of other living beings in the sense that there 
are sensations of our own, but for these two very different 
realities our language possesses only the one expression, 
“there are.” 

The case is even worse with the content of our third stage 
of consciousness—ideal constructions or concepts[ Begriffe]. 
Here we need only consider the controversies and proofs 
for and against the existence of God, and the dreadful 
tribulations which the want of understanding regarding 
the existence of concepts or ideal constructions has brought 
upon unnumbered people, in order to show the importance 
of the demonstrability of a content of consciousness. Again, 
there is freedom, or there is beauty, in quite a different 
sense from that in which we can say there are eyes or ears, 
and to endeavor to prove the existence of a concept, rather 


the perceptual process implying relation to a present object, which Vorstellung 
does not. Whereas the meaning of Vorstellungen may include three kinds of 
images, perceptual images, memory images, and imagined images, here—in its 
limitation to the second stage of consciousness—I follow Professors Tufts and 
Mead in defining it as “concrete images with their meanings.”—Tr. 

3 Misunderstandings which, as frequently happens, arise from malice and 
the intention to hold up to contempt those who differ from us belong to the 
category of wasted energy. 
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than its applicability, is merely to display one’s own want 
of understanding. The world of concepts lacks proof for 
the existence of its content as does the world of sensations, 
for proof belongs to the world of concrete images in their 
reference to human sense-impressions. 

Our world, or reality, consists of those parts of con- 
sciousness which are at all times connected with human 
sensations, or can be regarded as so connected. We can- 
not prove directly that the stars actually exist because we 
cannot apply other sense-organs to corroborate the testi- 
mony of the eye. It is nevertheless enough for each person 
to believe that he would feel the heat of the stars if he came 
near enough to them, for him to believe that they really 
exist, instead of assuming that he is merely the victim of 
an optical illusion. We regard it as a further proof of the 
actual existence of the stars that we can predict by calcu- 
lation what our eyes perceive and also the impressions re- 
corded on photographic plates, observing that the predicted 
sensation and the sensation actually experienced agree 
closely, with but rare exceptions. 

The world of concrete images, reality, is not only char- 
acterized by the fact that its parts can always be brought 
into direct connection with sense-impressions, but also by 
its constant capacity for relation with measure and num- 
ber. Nothing in the world of reality is infinitely great or 
infinitely small; everything is circumscribed numerically. 
To count means to recall sensations. It is not the objects 
of the external world (as we call the computable part of 
the world of our consciousness) but our sensations that 
we count. Therefore it is only concrete images that can 
be counted and not concepts or ideal constructions, for they 
cannot be thought of as directly connected with sensations. 
The questions, how much soul, how much beauty, how much 
freedom there is, are inadmissible; on the other hand we 
can and must count concrete images. 
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Because concepts develop very gradually from concrete 
images in our consciousness as concrete images combine 
into larger unities, frequently without receiving any new 
appellations, the same word can easily denote either a con- 
crete image or a concept. 

A source (spring) in the mountains is a concrete im- 
age; a source meaning origin—for instance, the source of 
justice—is a concept. Again, a source in the historian’s 
sense is a concrete image when he is designating a docu- 
ment as a source. The criterion is always whether or not 
we can connect the word in its intended acceptation with a 
sense-impression, or can think of it as so connected. If 
not we cannot count. The sources of a historical work 
can be counted, but not the sources of justice or religion. 
That our stages of consciousness have stages of transition 
which prove very troublesome in a discussion makes that 
discussion difficult even where there is the best intention 
on both sides to understand each other ; just as the poverty 
of human language can only gradually meet the increasing 
demands made by the constant formation of new concepts 
by constructing new words. 

If we ask about the extent of space and time, or, as 
many express it, the infinity of space and the eternity of 
time, we shall have to determine first of all whether space 
and time belong to concrete images or to concepts, or 
whether these words are after all used for both images 
and concepts. The last is the actual state of things. Space 
and time are directly connected with sense-impressions and 
depend on them. It is only by sense-impressions that we 
have a concrete image of space and time; therefore there 
can be no doubt that the words “space” and “time” belong 
to the second stage of consciousness, which is at all times 
connected with sense-impressions or can be regarded as 
so connected. By remembering the regular sequence of 
sense-impressions in motions we gradually construct our 
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concrete images of our spatial world, the world of motive 
processes which give rise to sense-impressions. A single 
sense-organ cannot originate any spatial image; not until 
we have a combination of impressions of several senses 
is there produced in us the concrete image of a spatial 
world. Our so-called sense-organs, the eyes, ears, tongue, 
etc., contain many primitive sense-organs combined into 
a higher unity. Time, on the other hand, is a concrete 
image of a succession of sensations. A single sense-organ 
would suffice to provide us with a concrete image of time 
presupposing but one series of sensations and memory. 
Hence our concrete images of space and time involve a 
succession of sensations. The moment we drop human 
sensation space and time vanish as forms of our concrete 
images. 

But space and time have not simply remained concrete 
images; they have developed farther into concepts which 
can no longer be thought of as connected with human 
sensation. We speak of four-dimensional and multi-dimen- 
sional spaces which have nothing in common with our con- 
crete image of space but the word “space,” without the 
slightest connection with human sense-impressions; we 
have within us a concept of time which is thought of as 
independent of the imageable course of human sensations. 
It is in this sense that man constructs also the unreal con- 
cept of eternity. Hence, there are concrete images of space 
and time that can and must be limited numerically, and 
there are the unlimited concepts of space and time which 
have nothing to do with numbers and therefore cannot 
count as actual existences in the world. We speak of actual 
existence only with regard to concrete images, leaving out 
of account the reality of sensations. We cannot ascribe 
actual existence to concepts, because by the word “actual” 
we mark the boundaries of the world of concrete images 
from all the surrounding world. Hence the question of 
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the extent of the universe changes into that of the limita- 
tion of our concrete images of space and time. 

In the world of concrete images—the world of con- 
crete motor images, our world—there is nothing, as we have 
said before, that can be said to be infinitely small or in- 
finitely great; everything is numerically circumscribed. 
How vast, then, is the extent of the starry universe which, 
without our will, leads us beyond the world of concrete 
images into the world of concepts and suggests to us the 
concepts of infinity and eternity? The question of the 
distance of the nearest stars was long since solved; the 
question of the distances of the farthest stars whose light 
will ever reach a human sense-organ is solved when we 
can estimate the transparency of the cosmic ether, which 
like everything else in the universe we know cannot be in- 
finitely great. 

Besides the hypothetical ether, interstellar space also 
contains multitudes of fine particles of matter—cosmic dust 
—which put a limit to our vision and construct a measurable 
celestial orb, just as atmospheric dust causes a blue dome 
to appear to surround us in the daytime. We must ask 
how far away a star, i. e., an illuminating body of approxi- 
mately the dimensions of our own sun, must be for no per- 
ceptible ray of light to be able to reach our eyes. We pos- 
sess a point of departure for the appreciation of this dis- 
tance in the decrease in the number of visible stars beginning 
with a definite order of magnitude. If space were abso- 
lutely transparent to us the number of stars would increase 
the more (other things being equal) the less the intensity 
of their light appeared to us; generally speaking, the stars 
farthest away would give the weakest light. In fact, the 
number of stars does increase with the increased power 
of our optical instruments to stars of the eleventh mag- 
nitude, but then the number of stars giving a still feebler 
light decreases instead of increasing, as an indication of 
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the obstruction of light in so-called empty space. Even 
were we to imagine all cosmic dust, all dark bodies, as ab- 
sent from space, still we could not assume that the space 
between two stars is absolutely transparent—for we know 
there is nothing absolute in the physical world. By the 
amount of the obstruction of light in space the size of the 
space of our universe is determined; and this space is 
smaller than a sphere with a radius of 10° centimeters 
according to the calculations of astronomers, who estimate 
a radius of 10° cm. Therefore we are the better able to 
say that a sphere with a radius of 10°’ cm is much greater 
than all the starry universe that will ever come into con- 
sideration for concrete human representation. An exten- 
sion of our concrete images of space would only be con- 
ceivable if we could ascribe to the man of the future the 
ability to travel the distance of such a celestial orb, or more 
than 10° cm from the earth. Leaving this out of the ques- 
tion, the imageable world-space is less than 10°" cubic 
centimeters. 

The size of our universe to our imagination rests not 
only on the size of the space which a glimpse of the starry 
universe enables us to divine, but in spite of the poverty 
and limitation of our consciousness we can conjecture an 
unexhausted and inexhaustible abundance of multiplicity 
in cosmic events. In this respect also far narrower limits 
are placed to human imagination than we have hitherto 
suspected. With the finiteness of space the finiteness of 
time is indissolubly connected by the limitation of possible 
multiplicities. The more elements the world of concrete 
images in human consciousness is composed of the richer 
it is, but the human mind cannot do more than take these ele- 
ments in turn. If the number of elements is not infinite then 
after a certain period the same sequence of cosmic events 
must recur. Nietzsche’s theory of eternal rebirth finds its 
unshakable mathematical foundation in the finiteness of 
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our actual space. The number of multiplicities which de- 
termine our world of concrete images is immeasurably 
smaller than the number of the smallest elements which 
can be thought of as connected with our senses when we 
think of our spaceas filled up with such elements. The ques- 
tion of the number and kind of the elements of our concrete 
images which actually exist will in the near future be seen 
to be one of the most important questions of the science 
of man. 

The smallest elements that we can image as connected 
with a human sense-impression are those whose dimensions 
are not altogether too far removed from the dimensions of 
light-waves. On the basis of physical experiments we can as- 
sume that particles of 10° cm diameter cannot produce any 
sort of disturbances of light-waves. The smallest particles of 
the physicists have a diameter of about 1o°cm. Small par- 
ticles with a diameter of only 10°’cm could not influence a 
human sense-impression to any extent. Their presence 
cannot be concretely imaged but only conceived. The num- 
ber of such smallest particles in concretely imageable space, 
the new number of cosmic sand, would therefore amount to 
far less than 10°°/10° 10°", while the old number of 
the sand computed by Archimedes would be 10° when 
translated into our own numerals. 

Although the new cosmic number is inconceivably 
greater in numerical value than that of Archimedes, yet in 
category it is not superior to his ancient number. To per- 
ceive a larger number of decimal places we do not require 
a new kind of multiplicity. Not until we calculate the 
duration of time from the new cosmic number are we led 
beyond the thought of Archimedes to new numerical cate- 
gories for which we are obliged to invent new numerical 
terms. 

Counting is an abbreviated recollection of a sequence of 
touch-impressions. The broader the range of our knowl- 
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edge becomes, the greater will be the numbers with which 
we deal. The world war of 1914 with the enormous 
enrichment of the content of knowledge that it affords 
humanity has brought to civilized mankind an extraordi- 
nary increase of those numerical quantities which must be 
taken into consideration. Before the war the limit of the 
imagination of average humanity did not extend beyond 
millions. Now milliards* occupy the place of the former 
millions, When we realize that there are tribes whose 
numerals end with 20 (hands and feet) we shall not won- 
der that there arises from time to time a need for the ex- 
pansion of numerical systems. A new larger numeral 
means greater facility in counting and in communicating 
large numbers to our fellow men. Since the value expressed 
by 10,000 (ptguot) was, generally speaking, the highest 
numeral the Greeks were familiar with, Archimedes, in 
order to be able to express his “number of the sand” created 
new numerical periods by multiplying 10,000 by itself. The 
index of the last period which could be formed in this 
way would be 10°. Our present numerals form a series 
whose last easily pronounceable number with 600 places we 
would calla centillion. Higher numbers can be pronounced 
only with great loss of time. A million times a million is 
called a billion, and soon up toacentillion which is a million 
multiplied by itself one hundred times. A million is 10°, a 
centillion therefore 10°°. We form our large numerals 
by multiplying by a thousand. A million is a thousand 
times a thousand. Our new cosmic sand number, which 

4Though many scientific people in the United States have for some time 
been used to the term “billion” as denoting millions of millions, and “trillion” 
for a million of billions as is the common meaning of these terms in Europe, 
still the popular comprehension and general usage here has continued to em- 
ploy “billions” for thousands of millions and “trillions” for thousands of these 
billions, etc. Mr. Friedenthal’s exposition incidentally gives a forceful argu- 
ment for entirely abandoning this popular traditional usage in our newspapers 
and elementary text-books in order that we may keep abreast with the line of 
inevitable progress of scientific knowledge. Beyond the hundred millions we 


can then speak of thousands of millions or join the English and Germans in 
adopting the French term milliard.—Tr. 
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we have placed at 10%", though greater than the number 
of the smallest particles in our whole world of concrete 
images, is therefore much smaller than a centillion. 

Instead of multiplying our numbers as Archimedes did 
we will raise them to higher powers, and to name the num- 
ber raised to a power as great as itself we will use the 
suffix -tode; thus a million raised to the millionth power 
will be a mulliode, and the largest number thus conveniently 
pronounceable (a centillion raised to the centillionth power ) 
a centilliode. In figures we write a milliode 1,000,0001°™ 
or 10°(0°) | a centilliode 10°° (0°), The number of varia- 
tions of m elements is the iode of n, or n”. The iode of our 
new cosmic number, 10**(10°), is greater than all the 
multiplicity of events in our actual world, but if we want 
to form a larger numeral than a centilliode we can call a 
number raised to the mth power an iodade. The iodades 
are also interesting from a technically numerical point of 
view, because they represent the highest series which can 
be formed with three identical numbers as the only ele- 
ments. Hence we have the iode series 11, 22, 33, 44, to n", 
and the iodade series 11"), 2(27), 365%), 4(4), to n(n), 

Of this second series of powers we can assert that no 
human imagination can make requirements which cannot 
be easily satisfied in the world of concrete images within 
this series. The largest number that is easily pronounced 
would be a centillion multiplied a centilliode times by itself, 
to be called a centilliodade. 

The next higher series of powers would contain those 
numbers in which the base is raised to the power of its 
iodade, or n[m(")]. It would be entirely superfluous to 
give names to this series and those that follow. Mankind 
will scarcely be required to form new numerals to repre- 
sent larger numbers than the new iode and iodade numerals. 

In order to pass from the infinity of space to the infinity 
of time we shall take for our minimum unit of time the 
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period required for a tiny particle with a diameter of 
10°’ cm moving with a velocity of 10° (a million) kilo- 
meters [=10" cm] per second to pass in a straight line 
the length of its own thickness, i. e., in order to exchange 
places with the particle next to it. We have the equation 
t—s/v, in which the time is equal to the path divided by 
the velocity. This gives 10/10", or t==10™ seconds. 
Although this particle of time may be too small with respect 
to imageable particles of time, yet, on the other hand, the 
new cosmic number is so much greater than all imaginable 
possibilities that the period of time which is calculated from 
the variation of the cosmic number up to the exhaustion 
of all variations is computed as far too great with respect 
to the imageable duration of time. If we multiply the 
multiplicity of the universe by the minimum unit of time 
we arrive at the formula (n")t= 10° (10) seconds. In 
this formula we can neglect ¢ without virtual inaccuracy. 
According to this formula it is practically of no consequence 
how long we regard the time up to the completed change 
of the world-aspect, i. e., from one variation to another. 
The greatest duration of time imaginable 1s in every case 
very much smaller than the iode of the new cosmic sand 
number. Yet before the expiration of this period a world- 
aspect must return which has been present before. Man 
will regard the same course of further processes as inevi- 
tably connected with this recurrence of the same situation, 
since we assume that the whole future is necessarily con- 
ditioned by the arrangement of the smallest particles in 
one definite moment of time. 

It must be granted that owing to the distinctions of 
right and left in space and of forward and back in time 
one arrangement (or variation) of the smallest particles 
does not strictly determine the course of all future time. 
We may conceive of an arrangement in space reversed like 
a mirrored reflection but otherwise the same, and of a 








68 THE MONIST. 


sequence of events in time that is retrogressive but other- 
wise the same. Both of these exceptions must be ignored in 
interpreting the above rule. 

But even if we would regard all the variations of the 
world-aspect as entirely independent of each other, i. e., if 
we regard mere chance as the decisive factor in determin- 
ing the series of variations, by the aid of the calculus of 
probabilities we must still inevitably infer a limited dura- 
tion of imageable time from a limitation of imageable 
space. Of course the probability that in the accidental 
sequence of the variation of many elements not only does 
one situation repeat itself but the whole sequence is re- 
peated, is slight but by no means infinitely small. 

The probability that all ” variations of nm elements 
will be repeated in the same sequence, in spite of absolute 
independence of each other, is the reciprocal of the iodade 
of n, hence 1/n(""), If we construct the iodade of our new 
cosmic number we shall obtain a numeral for a period of 
time that is greater than the probability of the whole se- 
quence of cosmic events repeating itself in the same way, 
without any interdependence of variations, The expected 
time will therefore be much shorter than the period cal- 
culated as passing between one recurrence and the next, 
shorter than 10*°°[10°°(10™)] seconds. 

The following speculation may enable us to form a faint 
notion of the length of this period of time. There is a 
German fairy-tale in which the following answer is given 
to an inquiry as to the duration of eternity: Within a forest 
stands a mountain of purest diamond one mile long, one 
mile wide, and one mile high. Every thousand years a 
little bird comes, sings a song, and whets his bill against 
the diamond mountain. When the whole mountain has 
thus been whetted away so that nothing at all is left of it 
then the first second of eternity has passed. A simple cal- 
culation shows that there is no comparison between this 
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second of eternity and the iodade of the new cosmic num- 
ber, not even with the cosmic number itself, 10°". We 
must assume that at least one molecule of the diamond is 
lost in the process of whetting, otherwise nothing at all 
would be lost—which is impossible. A mountain a cubic 
mile in size does not contain as many as 10° molecules 
(there are more than 10” in a liter).° A thousand years 
contain a little more than 3 X 10° seconds. We need only 
multiply the number of seconds by the number of molecules 
to obtain a length of 10” seconds, or about an octillion,” 
for this second of eternity. Even the cosmic number of 
Archimedes was therefore incomparably greater than the 
time which would actually pass in completing the whetting 
away of the diamond mountain. Of course it is clear that 
with friction a diamond would really wear away a much 
larger mass than the size of a molecule. 

On the other hand, the iodade of the new cosmic number 
10°" might very well claim to be regarded as the second 
of eternity since all the time the greatest human imagina- 
tion can conceive is as nothing to this number, and no prob- 
lem exists which the imagination of a naturalist of the pres- 
ent or future can propose, whose solution in numbers will 
not be very much smaller than the iodade of the new num- 
ber of the cosmic sand. 

Sunt certi denique fines, holds true of all events within 
our conceptions of space and time. Whoever is inclined 
to presumption, let him estimate the numbers of the dif- 
ferent variable concrete elements within his own conscious- 
ness and compare their iodade with that of the new number 
of the cosmic sand. 

HANs FRIEDENTHAL. 


5 {In fact less than one twentieth that many, although of course German 
miles are thought of: 1m? = 1031; 1km® = 10®m3 = 10121; 1 cubic mile 
= (7.5km)3 = 421.875 X 10121 = 421.875 x 103%, i. e., less than half 1039, 
molecules.—Ep. ] 

6 [To use the (approximate) values of note 5: 422 108° & 3x 10° = 
1266 1045 = 1.3 1048 seconds.—Eb.] 








THE TEXT OF ALCHEMY AND THE SONGE- 
VERD. 


INTRODUCTION. 


Le Texte d’Alchymie et le Songe-Verd deserves to be rendered 
accessible to English-speaking students of the history of science 
because it is a reflective and well-reasoned exposition of the doc- 
trine of the three principles (Sulphur, Mercury, and Salt) which 
dominated in one or another of its forms all knowledge of natural 
science from most primitive times up to the time of Robert Boyle 
and the rise of modern chemistry. As such treatises go, it is a 
remarkably clear exposition. Its interest is heightened by the fact 
that it is devoted entirely to a discussion of the theoretical aspects 
of the doctrine. Its author describes none of his own experiments, 
but expounds the doctrine in such manner that its devotees may 
make use of it for the elucidation of their own. Given the al- 
chemist’s description of his experiments, it is not always easy to 
deduce his doctrine; but, when his doctrine is given, his jargon 
quickly becomes intelligible. 

Psychologists affirm that young children understand the mean- 
ing of Yes long before they have grown to any understanding of 
the meaning of No. If an object pleases them, they make a move- 
ment toward it, articulate a crude sound of affirmation, or in some 
other way indicate Yes. But for a time, if an object fails to arouse 
a yes-response from them, it meets only with an indifference, with 
a simple failure to be recognized ; and it is only later in their devel- 
opment that it comes to meet with a definite aversion and No. 
Possibly this perception of the difference between Yes and No is 
the most important step in the growing acquaintance of the child 
with the natural subjective and objective world which lies before 
him for his observation. In the same way the beginnings of human 
knowledge are rooted in the observation of the contrary qualities 
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of things. Primitive minds were intrigued by the difference be- 
tween positive and negative, active and passive, hot and cold, wet 
and dry, alive and dead, light and dark, etc. The first philosophy 
seems to have been that which pointed out, for every pair of oppo- 
sites, the existence of a third in which the conflicting two were 
somehow summarized, reconciled, and restored to equilibrium. And 
primitive science consisted in the study of analogies, of similarities 
between pairs of contraries, and of reconciliations. 

The study of opposites, by the artifice of assigning numbers 
to its terms, one for the positive, two for the negative, and three 
for the higher unity in which these two were embraced, by the 
observation that the unity designated by three was itself of a dis- 
tinctly positive or negative character, and by the construction of 
still higher unities, led, long before Pythagoras, to the “Pythagorean” 
symbolism of numbers. Four, being the first number of the second 
set of triads, was the number which applied to the qualities of objects, 
and there were four elements and four temperaments. Because 
seven was the first number of the third (and first reconciling) set 
of triads the Babylonian priesthood found it convenient to distin- 
guish seven principal heavenly bodies and to assign a deity to each 
—and bequeathed to future time the lore of the seven metals, etc., 
and determined for the twentieth century that we have seven days 
in the week. The study of opposites, developed into the symbolism 
of numbers, determined that the hour should be divided into sixty 
minutes and decided that ten was the only suitable number for the 
Commandments. In the brains of modern thinkers, the study of 
opposites has led to such things as Hegel’s thesis, antithesis, and 
higher synthesis doctrine, to the Doctrine of Interpretation of Royce, 
and to his Great Community. Indeed, philosophy and science seem 
each to have had their beginning in observations of opposites and 
similarities, of conflicts and reconciliations. 

The study of opposites led early to the habit of describing 
abstractly all natural objects in terms of the four qualities—hot, 
cold, wet, and dry. Any two of the four terms constituting these 
two pairs of opposites could be applied to the description of things ; 
Fire was hot and dry, Earth was dry and cold, Water was cold 
and wet, and Air was moist and warm. All things were regarded 
as compounded of various proportions of these abstract elements 
(or embodiments of qualities), Fire, Earth, Water, and Air. The 
elements were not concrete things, actually present in objects, but 
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were spoken of as present because objects embodied the qualities 
of each. Anything that was liquid was water, aqua regia, aqua 
fortis, aqua vite, etc. Anything that was gaseous was air. And 
the four elements were primarily mental implements for the de- 
scription of objects. By the higher synthesis of the four categories 
of description, the quinta essentia or quintessence was conceived. 

Up to very recent times men of science have found it con- 
venient, and common language still finds it convenient, to speak of 
things as igneous, aeriform, or earthy in their nature. Alcohol or 
“spirit of wine” is the quintessence of wine, and our extracts, 
flavors, and perfumes are “essences.” The words derived from 
the doctrine of the four elements are exceedingly convenient for 
use and indeed have been used abundantly in scientific writings for 
many centuries. Yet that doctrine is not the simplest and most 
convenient way of considering the two pairs of opposite primary 
qualities. Each pair has one term which is positive in its nature, 
and one opposite to this which is negative. Thus hot and dry are 
positive, active, aggressive qualities, the qualities of the active prin- 
ciple, Sulphur. Sulphur is the igneous principle, the principle of 
action, of combustion, of aggression, of form. Cold and wet are 
negative, passive, indifferent, the qualities of the principle, Mer- 
cury, the “humid radicle,” the passive principle of corporification. 
Salt is the higher synthesis of Sulphur and Mercury. All sub- 
stances therefore are composed of the four elements and of the 
three principles; but the elements are elements of description and 
the principles are principles of constitution. 

When the alchemist wrote that all substances were Salts com- 
posed of Sulphur and Mercury he did not mean that all substances 
were sulphides of mercury. He meant that they were the concrete 
embodiment of the group of qualities that he had defined as Sulphur 
and of those that he had defined as Mercury. His Sulphur is not 
the sulphur of the shops, as the author of the Text of Alchemy 
points out, nor his Mercury ordinary quicksilver. If he says that 
lead has more Mercury in it than brimstone, we may believe him 
if we accept his definitions. And it is only through a sympathetic 
understanding of their fundamental conceptions that we can esti- 
mate fairly the contributions to the progress of science of the al- 
chemists who worked sincerely and thought clearly, but with in- 
adequate intellectual implements. Much of their work serves no 
useful purpose for us nowadays. Neither does a Roman amphi- 
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theater serve for an aviation field. Yet the history of science is 
the history of the development of intellectual implements just as 
surely as the history of civilization is the history of their use. 

Le Texte d’Alchymie et le Songe-Verd is not referred to in 
Hoefer’s Histoire de la Chimie nor in the bibliography of alchemy 
and hermetism in A. E. White’s Lives of the Alchemystical Phi- 
losophers. The only copy which I have seen is the one from which 
the present translation is made, a small volume published in Paris 
by Laurent d’Houry in 1695. On the reverse of the title-page the 
following is printed: 


“‘Nostre Pierre est vegetale, parce qu’elle est le doux espirit crois- 
sant du germe de la vigne, joint l’ceuvre premiere au corps fixe blan- 
choyant, ainsi qu’il dit au Songe-Verd; auquel aprés le Texte d’Alchymie, 
bien notablement est baillée la pratique de cette Pierre vegetale, 4 ceux 
qui sagement scavent entendre la verité.’ Trevisan dans sa Parole dé- 
laissée.” 


The author of the preface of the work states that he has found the 
manuscript and has caused the work to be published for his brothers 
of the Society of the Rose-Cross. He points out that the Songe- 
Verd is referred to by Trevisan. This sets its date as earlier than 
1490, which is the date of the death of Bernard de Trevisan. The 
Songe-Verd, he says, is ascribed by some to Trevisan and is sup- 
posed to have been written in German, others say that it was first 
written in Italian; for himself the only copy which he has seen was 
that in French which he has caused to be reprinted without altera- 
tion. The authorship of the work is therefore unknown. Yet the 
fact that it provides a key for the better understanding of alchemical 
writings is perhaps reason enough for bringing it to the attention 
of English readers. 
TENNEY L. Davis. 
MASSACHUSETTS INSTITUTE OF TECHNOLOGY. 


FIRST PART. 


Concerning the substance of the Stone of the Philosophers: 
Concerning the nature of the Stone, and concerning 
its essence. 


“In the beginning, God created the Heaven and the 
Earth. The Earth did not yet produce anything, and was 
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not inhabited, for it was environed about with darkness 
which covered the abysses; and the Spirit of God was 
borne upon the waters. God said, Let there be light.” 

Whoever will understand thoroughly these words of 
Genesis will see that, since the beginning of the world, 
there has been one substance which can be known only 
if a light is made to dissipate the darkness which hides 
it from our eyes. 

Man, not being able to make any substance for himself 
as he pleases (because it appertains only to God to make 
something out of nothing), can very well make a light for 
himself which will clarify his understanding for the dis- 
covery of the substance which is absolutely necessary to 
him for the accomplishment of his desires. But it is only 
through science that he can acquire this light; and it will 
not be without labor that he will acquire this science. 

But, as he ought not to do anything without a purpose 
and a design, so ought he to seek all means to arrive at 
this end and to attain his desires. This being certain, the 
philosopher who directs his intentions toward the Philo- 
sophical Stone ought to seek the means to succeed in them. 
What are these means, if not first the knowledge of the 
substance—to handle it, and later to govern it and adapt 
it to his aim? Aristotle teaches us that the wise man must 
know not merely the things which come from principles 
but that he needs must have a knowledge of principles as 
well. 

It is necessary, therefore, that those who know that 
the universal medicine is possible should know also the 
principles of it. And it is necessary that the philosopher 
should know the substance of the Philosophical Stone be- 
fore beginning to undertake the search for it. But this 
true substance is a treasure so hidden that all the philos- 
ophers who have had it in their possession have made a 
great mystery of it, and, if they have written about it, they 
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have done so only in terms so obscure that it is well-nigh 
impossible to understand them. As for me who write 
without envy, I wish, my child, to make it known to you 
and to render it altogether sensible to you, provided you 
are ever so little a philosopher, and provided your intention 
is direct. 

Come near, child of science; come and imbibe from me 
the treasure of that wisdom which contains the true sub- 
stance of the Stone of the Sages. Learn, first, that our 
substance is not to be sought in that universal spirit which 
is contained in all that has been created. It is impossible 
for mortals to attain a point so elevated; and many err 
grossly who imagine that it is possible to reap for them- 
selves a portion of this universal spirit which, containing 
all things, is not determined by anything in particular. 

I have, however, seen persons, apparently of good sense, 
give themselves over to these imaginations. In times of 
heavy dew, they exposed to the air a conical glass vessel 
at the bottom of which there was a dry substance, pre- 
viously dried and altered; and this was done in such man- 
ner, that, after a space of five or six hours, they found in 
their vessel some drops of water which this substance had 
attracted to itself. They evaporated this water in the sun- 
light, and there was left a red or reddish earth which they 
imagined to be the true incombustible Sulphur of the Phi- 
losophers or their male Mercury. But it was nothing else 
but the freer earthy parts of exhalations cooked up and 
dried by the heat of the sun, which, being sustained in the 
air by the vapors which opposed their fall, finally fell 
when these vapors fell: and this is justified by the fact 
that it was along with water that this powder was brought 
into the vessel. 

There is no need to go so far to seek our substance. 
Reflect upon the uses to which it must be turned. These 
are, -you say, to prepare the Philosophical Stone? This 
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is for purging all the metals, by giving them the color and 
fixity of gold. Learn, then, if you do not know it already, 
that nature’s pastime is nature, and nature contains nature, 
and nature knows how to surmount nature. These words 
ought to be imprinted upon your understanding. Be as- 
sured (says the true Tourbe) that it is possible to tincture 
a metal only with a metal itself. But, as man cannot give 
away a thing which he does not have at his disposal or 
which has been taken away from him earlier, so a metal, 
whose color and fixity are intrinsic and which has only 
as much of these qualities as is needed to make it perfect 
itself, cannot render another metal perfect. For the perfect 
would lose somewhat of its degree of perfection by as much 
as it would augment that of the imperfect metal. This 
cannot be, since the color and fixity are such essential quali- 
ties of gold that it cannot be deprived of them without 
ceasing to be gold. There is, then, only the single powder 
of projection which can render the metals perfect, for it 
is known to possess the penetrating and tincturing virtues 
altogether superabundantly. 

It is understood, then, that no substance except a metal- 
lic one can be the medicine of metals, for no nature is ever 
improved if not in its own nature. By these tokens, my 
child, never hope to find our substance if you seek it else- 
where than among the minerals. Take nature as your 
model of an habile worker ; see how she makes the separa- 
tion of substances according to their classes, how she knows 
how to observe the differences among the species. Open 
the entrails of the earth, and you will find there a child 
which is not yet formed. Have patience, if you do not 
understand me, for the time is not yet ripe for me to ex- 
plain myself more clearly. See if you can understand any 
better all the sages who have treated of this substance. 
One says that it is nothing else but quicksilver exalted by 
art above ordinary quicksilver, another that the entire work 
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of philosophers is quicksilver alone, while Hermes teaches 
you that from our earth all the other elements were created, 
and Alphidius says that one substance only is needed— 
but he adds that this substance ought properly to be called 
water. Calidus teaches you that at the beginning of our 
work we have only to work on two substances merely; and 
Arnold of Villanova forbids the doing of anything except 
the digestion and cooking up of mercurial matter. 

What, then, can you make of all these expressions, so 
different, yet all very true? When you are a little more 
advanced in the sciences you will understand us easily, 
for the spirit fortifies itself by labor and becomes pene- 
trating by reading. He needs must have a good spirit (as 
Aristotle says) who would understand all things by himself, 
But, even so, it is not impossible to find minds sufficiently 
active and penetrating to learn science by themselves—and 
Galen, speaking of the beautiful discoveries that he made 
in medicine, says, “I have discovered all these things my- 
self, having only my own natural light for a guide, and 
knowing that I would have fallen into a thousand errors 
if I had followed the Masters.” The power of such an 
excellent understanding was acquired by reflecting on the 
meaning of the books that he had read. 

For these reasons, read, and reflect upon your studies. 
If you find no sense in them read the same books again, 
then read others, as those that you will have read the first 
will be able to make vou understand the last. 

As for me, I claim that I explain myself clearly in the 
following pages of this work of mine. I am able to do so 
because I have three times prepared and consummated 
our blessed Stone; and if I had not known our substance 
ever since the first time as perfectly as I know it at present. 
I could not treat of it as perfectly as I do now—because 
one cannot be too wise to write of wisdom. And wisdom 
gives science. 
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You, then, who, being a lover of wisdom, wish to be- 
come perfectly wise, comport yourself with moderation in 
searching for the Stone of the Sages. Surely you already 
have some glimmering of this wisdom to which you aspire 
for the cognizance of our substance. Our substance is not 
a conversion of elements, for the elements cannot be truly 
converted from one into another nor can they change among 
themselves wholly—even though Aristotle does teach us 
that, if the heat in the air is superseded by the cold in it, 
water will be produced, because air is warm and wet, while 
water is cool and wet, and so, the heat being neutralized, 
water is formed. But this great philosopher did not teach 
that this apparent change is a real transmutation of ele- 
ments, since it is very certain that the material which ap- 
pears to change from air into water is by no means air but 
is water volatilized by the heat of the sun. 

It is absolutely impossible to believe that cold can be 
changed to heat and heat to cold. And we must believe 
that the philosophers have talked about the elements of 
which the various substances are composed because in that 
way they could make known the qualities of the substances 
more clearly. It was in this sense that Hippocrates said, 
“Although the four elements, and especially Water and 
Fire, enter in the same amount into the composition of the 
body of man, the soul is very wise and provided with an 
excellent memory, but if the amount of Water exceed the 
amount of Fire, it becomes stupid and doltish.” 

Hippocrates, in speaking so, did not claim that a man 
can be made up out of a just proportion of the elements, 
but his design was to teach us that a man, to be of a praise- 
worthy disposition, and not to manifest any of the domi- 
nant passions which are contrary to wisdom, ought to be 
of a nature in the composition of which the elements, that 
is to say, the four qualities of cold, hot, dry, and wet, are 
equally concurrent. 








UMI 











UMI 


THE TEXT OF ALCHEMY AND THE SONGE-VERD. 79 


To return, then, to our substance. It is very certain 
that it ought not to be sought in the universal spirit. Surely 
it is there, but art certainly cannot extract it. It is of the 
same material as the four elements, and, moreover, from 
them also it cannot be extracted. 

Do not, therefore, break your head in making a thou- 
sand useless tests, such as sublimations, mortifications, 
putrefactions, solutions, digestions, calcinations, distilla- 
tions, and so many others. And do not follow to the letter 
the passage of Aristotle that “chemists will never be able 
to change the form of the metals unless they reduce them 
to their first principle.” That passage is very true, but I 
assure you that you ought never to attempt this reduction 
of the metals to their first principle, because it cannot be 
done except by means of the true solvent. 

For this solvent is an agent which, being of a metallic 
nature, opens the bowels of the metal and penetrates it with- 
out breaking it up into all of its parts, and, finding our 
primary substance, it can make it perfect and convert it 
into pure gold, without acting upon the impure and foreign 
matters which are present, but rejecting them like useless 
and superfluous excrement. 

It is, then, very evident that the substance of the Phi- 
losophers’ Stone is of a purely metallic nature and, by this 
token, it ought not to be sought in subjects so distant as 
the universal spirit or the elements. And this substance 
can no more be extracted from any metal, although it is 
contained in the metal as in a strait and very strong prison. 

There is no key except the great solvent which can 
open the metal and make our substance available; and 
whoever shall have this solvent shall have the entire matter 
in his hands without the need of any other substance. So 
it is that the great Hermes taught when he said that our 
substance is hidden in golden caskets. 

To extract it, then, from a metal it would be necessary 
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to destroy the metal in all of its most simple and most 
delicate parts, a thing which is absolutely impossible, for 
these parts, being determined as matter, cannot assume 
any other form. There is need therefore to seek the means 
of having so perfect a knowledge of this substance that it 
will be possible to find it; and it is this that I will teach, 
with the help of the Lord, in the second part which follows. 


End of the First Part. 


SECOND PART. 


How the true substance of the Stone can be known: Con- 
cerning the manner in which it must be sought, to- 
gether with the infallible means of finding it ready 
prepared for use in the great work. 

It would not be necessary to be a philosopher to under- 
stand our substance if it were really distinct, even though 
it were placed among all the different substances that 
nature uses for her different works; for it is so beautiful, 
so noble, so simple, so rare, and so perfect that if it existed 
by itself alone it would make itself to be distinguished by 
the grossest ignoramus. But it is not to be supposed that 
nature has produced it for us all naked and in the simplicity 
requisite for use in the great work—for it is absolutely 
impossible to render this substance visible and palpable 
if one does not already possess it by means of science. It 
is useless therefore to seek by experiments to find the 
science of which one must needs know the theory before 
being able to use the practice. 

Consider nature well (says a great philosopher), see 
how she forms the metals in the ore. It is in the ore, then, 
that the metallic substance ought to be sought, since it is 
only in this place that the metal which nature aims to 
produce is formed. Seek rather the means of finding it, 
if you do not know what hides it and in what it is enveloped. 
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For if this rich substance were so easy to find where it is, 
some among all the many workers who work continually in 
the mines would have been able to run across it. And, we 
never see any of these people (who are rustics and without 
wisdom) who have had the good fortune to make so beauti- 
ful a discovery. 

But to have this knowledge, it is not at all necessary 
to go and penetrate into the earth even to its center. That 
would be useless. Spend your time in learning how nature 
works in all that is before the eyes; for it is not without 
reason that it is said, Nature makes clever. In this way, 
the depths of all things are sounded, and a man makes him- 
self capable of understanding the philosophers. 

But if you take the way of the books only, although this 
path may be very good, it is nevertheless not altogether 
sure. How many people have spent their entire life in reading 
all the good philosophers, who have nevertheless lost their 
time and have not reaped any fruit from it. If art perfec- 
tions nature, we must also admit that nature serves as a 
model for art. If you have not examined how plants are 
produced, will you be able to understand Mary the Proph- 
etess in these words (which are always intelligible) ?— 
“To make the metals, nature uses only heat and dryness 
which overcome the cold and the moisture of the Mer- 
cury,” or that other philosopher ?, who says that “nature, in 
the mine, uses only one substance which is pure mercurial 
substance, and that this substance contains in itself the 
live and incombustible Sulphur which can accomplish our 
work alone without the intervention of any other material.” 

You will not be able to understand anything of these 
established verities as long as you do not conceive the 
manner in which nature makes use of heat and dryness to 
overcome the cold and the moisture. These operations, 
however, are taking place continually before your eyes, 
and yet you cannot see them in the vegetables. When you 
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shall understand what takes place on the earth, then you 
will be able to ransack it even to the center to seek there 
the origin and the substance of the metals—for then you 
will be able to read the philosophers with profit and utility, 
you will learn in a short time how the substance which is 
nearest to the metals is itself purely metallic (since it is 
by it alone that all the metals are formed) and that it is 
not determined as such by any other substance. 

It may have happened that nature who strives always 
for the advancement of what she has once commenced, 
being turned aside from her path by some foreign cause, 
made unformed metals or minerals. For example, if a mine 
were entirely opened, metals not yet finished would be 
found there; and because the opening of the mine had 
interrupted the action of nature, the metals would remain 
imperfect and would never be fulfilled, and all the metallic 
seed contained in this mine would lose its force and its 
virtue in such wise that it would become thankless and 
sterile. 

For without a formal obstacle this clever worker strives 
always to render her productions perfect. Thus we see that 
monsters are produced only because some obstacle inter- 
rupts the course of nature in her operations; for, without 
some accident which turns her from her ordinary path, 
she will always achieve her works and will never fail in 
that end. If we take nature for our guide (says Cicero) 
we shall not be misled. Follow her, then, in the conduct 
of your works, and let your purpose be to imitate her in 
your designs. Do not go faster than she, and be no slower 
also to perform. Neglect nothing that she uses, whether 
as an instrument or as a substance, for this wise artificer 
uses in her works only what is absolutely necessary for her 
to succeed in them. 

If you wish to add any perfection to her productions 
(as may easily be done), imitate her and make use, to 
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arrive at your end, of the same means that she used to 
make the beginning. Examine then with care whence is 
formed the metals. I tell you truly that in that consists 
the entire work of the sages. For, to know the root of 
the metals, you must scour the entire class of metallic 
things, from its end to its origin, and from its origin to 
its perfection, and by this speculation you will learn all the 
operations that you must make in the great work; you 
will know the Fire and the origin as well as understand the 
substance. 

When by your study and your labor you are sure of 
your substance, you will know forthwith the manner of 
seeking it. That is to say, you will not work in vain on the 
metals and on the mineral where it is so greatly involved 
that it can be extracted only with long labor and great 
trouble—and, even when extracted, this substance will 
not yet be pure enough to be used in the great work. 

Seek, then, among the minerals a substance prepared 
by nature herself to compose the metal. This substance 
is still crude, and, lacking decoction, it is not congealed; 
and it is only by a decoction of the true substance that a 
separation of the world from the unworldly is made, of 
the pure from the impure, of the perfect from the imperfect. 
Aristotle teaches us again—that all things which are de- 
termined to be perfect and which have remained imperfect 
because of lack of digestion may be rendered perfect by 
a continual digestion. 

This is very easy to believe. Surely it is of more value 
to cook and digest a crude substance to bring it to entire 
maturity than to separate it from a body in which it is 
engaged for a long coction and which has acquired all of 
the qualities necessary to give it the base and solid founda- 
tion of a metal. Do we not aid nature when we cover 
plants with manure in which is a vegetable virtue which 
gives nourishment to trees, advances the fruits, and secures 
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for them a prompt maturity? We see even that if fruits 
are picked while still green we can make them ripen by 
exposing them to the sun or by leaving them in a warm 
place, but we do not see that the cleverest gardener has 
yet been able to bring about that a fruit too advanced or 
too mature should resume its earlier freshness or lose any- 
thing of its maturity. This operation would be contrary 
to nature. 

It is for this reason that people will never succeed in 
bringing about that change: for to antagonize nature is to 
undertake something that cannot be accomplished. Is there 
anything which more resembles the war the giants waged 
against the gods than fighting against nature? asks Cicero, 
So, my child, observe exactly this wise directress in all that 
she does. Follow her everywhere from the uppermost airs 
even to the abysses of the earth. You will learn unheard-of 
marvels. Yours will be the privilege to claim to be one 
of the children of wisdom, and to be adopted as a son by 
the great Hermes. You will be called like him Trismegis- 
tus, that is to say, three times mage, or three times great, 
for you will possess entirely the knowledge of the mineral, 
of the vegetable, and of the animal. Then it will appertain 
to you to write and to spread your science, for God does 
not wish that your light should be hidden under a bushel. 
It is a greater fault in a wise man not to write and so to fail 
to share his doctrine with those who can have need of it, 
than it is for those who, although they are only ignorant 
persons, write with a passion to pass for wise. You know 
what punishment befell the lazy Servant for not having 
made the best of the talents which the Lord had given him. 

If, then, you have any true knowledge, you ought to 
share it and to loan it out that you may receive returns 
from it to the hundredfold and even to the infinite. With- 
out profanation or irreverence for sacred things, I can 
apply to our subject these words which are wholly divine 
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—Seek, and you shall find, knock, and the gate shall be 
opened unto you. The great Hermes said—‘Since the 
knowledge of our Stone is a gift of God, I hold this science 
only by divine inspiration.” So then, my child, you, who 
are an investigator of wisdom and who seek truth in the 
true substance to arrive at the natural and universal phi- 
losophy, you ought to find this substance contained in a 
mineral which you will recognize easily by its weight, for 
it has the same volume as gold. The truth of nature is a 
truth which is hidden in the belly of this mineral. 

Open the entrails of this mineral with a blade of steel, 
and make use of a gentle tongue, insinuating, flattering, 
caressing, moist, and ardent. By this artifice, you will 
render manifest what is hidden and occult. The father of 
all, the thelesme of all is here. 

I advise you further, my child, in order that you may 
not wander in so beautiful a path, do not go beyond the 
limits of the class of metallic things—for nothing im- 
proves itself otherwise than in its own nature. But so 
wishing to avoid a false step, you can still err by seeking 
a substance too ripe and too advanced, which you will not 
be able to disengage without a confusion which will alter 
it and render it unfit for use. 

The Sacred Scripture says of Saul that he was a child 
a year old when he commenced to reign, This was taking 
the scepter at an early hour and ruling his people at a very 
tender age. But it is at this age also that the soul accus- 
toms itself readily to the habit of all the virtues. One can- 
not commence doing well too early. There is an age, which 
is that of youth, where one is susceptible to all the good im- 
pressions that are given him. It is at that time that the 
spirit is docile and conforms readily to the most beautiful 
actions which are proposed to it and which serve it for a 
model. 

But when these young and tender years are past, this 
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docile spirit becomes turbulent and agitated by the various 
passions which wish to dominate it. It was this which 
impelled the Prophet-King to make this prayer—“Lord, 
do not recall me into the midst of the course of my days.” 
And does not the sage teach us this truth? when he says— 
“T had claim to a good soul from my infancy, and I have 
since encountered a body blemished and badly tempered.” 
The virtues and forces of a reasonable spirit find their per- 
fections even if the body is infirm and debilitated. These 
words of Saint Paul can also be applied to tender youth. 
Jesus Christ has said well to his Disciples—“If you do 
not become as children, you will not enter into the King- 
dom of Heaven.” In these passages, which are all spiritual, 
a sense can be found which has a bearing upon our sub- 
stance, and the reader can find in them a double useful- 
ness. 

If you know this deserving and noble substance, you 
will have only to seek it to find it, and you will find 
it without fail in the earth and on the earth—but the 
freshest and newest is always the best. The earth has 
taken it to nurse. You ought to snatch the child away 
from the breast of its mother. It is necessary to deprive 
it of its natural nourishment to give it an artificial one; 
and, as it is impossible that this child will not have sucked 
with the milk some of the impurities of temperament of 
its nurse, you must have care to wash it, clean it, and 
purge it before accustoming it to a food other than that 
with which it was nourished formerly—and, although the 
change of diet ought to purge it, it will be necessary still 
for you to facilitate the effect of this purgation by addi- 
tional preparations. 

If this child does not suit you, and if you find it of an 
age already too advanced for it to be made to take another 
diet than that with which it has been accustomed to be 
nourished, open the breast of its mother with the blade of 
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steel, probe about in her entrails, and penetrate even into 
her womb. You will find our substance there, pure, not 
yet having taken any color from the evil temperament of 
its nurse. He who has undertaken our divine work (says 
Haly) without knowing the hour of its birth will reap only 
pain and affliction from it. Do not take this seed in its 
first origin. Remember that Saul was a year old when 
he commenced to reign. The instrument of art adds noth- 
ing new to nature in its origin. 

Nature takes care of her works herself to form them, 
and, when they are so formed, then the air can blow and 
can work in harmony with this splendid worker, together 
to bring to perfection the work that she has commenced 
allalone. So, the philosopher, who shall find our deserving 
substance in its source and its first origin, will not be able 
to undertake to use it without corrupting the work of 
nature instead of giving it the perfection that he desires. 
But it is not so with the true philosophers who may wish 
to undertake our work. 

It is necessary, then, to take the child which is going 
to be formed of our substance while it is still at the tender 
age which will give it the docility necessary to receive the 
first tincture of a very perfect metal. You will be able to 
bring it up easily by nourishing it with foods which are 
of the same nature as those with which it has always been 
nourished. If these foods are more indigestible than those 
which nature furnished it, it will be necessary to aid it to 
digest these foods by augmenting its natural heat with a 
foreign heat. So it will flourish in such wise that you will 
know that you have taken a good path and that whatever 
may arise will not be able to turn you aside from it. I 
assure you that this child will commence to reign sooner 
than did Saul; for the more adroitly the artifice is con- 
ducted the more nature works for herself—and she finds 
a greater facility in achieving what she has commenced 
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because art has flattened the road and has razed all the 
obstacles that can slow her progress. 

It is for this reason that nature, not being able alone 
to accomplish the great work, does not fail to work at it 
conjointly with art and to pass the limits which are pre- 
scribed for her—because she finds no difficulty which forces 
her to stop at her ordinary boundary, the limits of which 
have now been extended. 

Let us give thanks to God the All-powerful without the 
help of whom it is impossible to bring about these marvels. 


End of the Second Part. 


THIRD PART. 


That the Substance declared in my second Part ts the only 
one needed for the great work. 

My child, I am not the only one who has declared the 
true substance to you. All the philosophers have written 
of it as well as I have, but in obscure and more shadowy 
terms, The reason you do not understand their writing 
is that they have not wished to observe in their books an 
order which would serve as a means of making them under- 
stood: certain ones have begun their treatises with the 
end of the subject, others with the middle, others with the 
projection, others with the multiplication, and one other 
has treated of the middle and of the end of the work and 
has expressly omitted its beginning. They have all affected 
a confusion—from which, however, it is not impossible 
to extract the whole truth; but before developing this chaos 
it behooves you to read only a few books (provided they 
are good ones). It is necessary to read them and re-read 
them without being disheartened, for if you do not under- 
stand them the first time you will understand them the 
tenth. 

I swear to you on the faith of a philosopher that you 
will find by this means what you desire. Although this 
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way may appear tiresome to you, it is by so much the 
shorter, the surer, and the more comfortable—for all the 
experiments and all the practice, without a true knowledge 
and without a perfect theory, will not make you wise in 
our art. All possible sophistications will not instruct you 
in the least. Work according to the intentions of nature, 
follow the road that she has traced for you, and imitate. 
her in all things. Nature makes clever. 

Go, lazy man (says the Sage), take a lesson from the 
ant; look at his work and become wise at his example. 
Without having been taught or informed by any master, 
see how, during the summer, he lays aside his provision 
for the winter. 

Go, likewise, examine in the mine and make the anatomy 
of the metal. Consider from what substance it is produced 
and of what it is formed. There is no seed more suitable 
to hasten the growth of the tree of wisdom and to sprout 
the fruit of the philosophers. The artist who intends to 
cultivate this plant ought then to be a good gardener. For 
this substance ought properly not to be called seed, but 
rather, root, a root which ought to be cultivated and much 
worked over to make it bear fruit. Do not therefore go 
in search of any other substance but this mineral root 
which is the true form of the metals. 

In the vegetable kingdom, each herb, each plant, and 
each fruit produces its seed, which, being placed in the 
earth which is suited to it as its proper matrix, alters, 
ferments, and opens by a very gentle digestion produced 
by the external heat which, by the movement and influence 
of the celestial bodies, warming all bodies and causing 
in them an internal movement, excites in them this natural 
heat which consumes the food which is introduced by this 
exterior movement and makes them produce a germ which 
has the virtue of sprouting, growing, and multiplying. 

Here is the true cause of the growth, maturity, and 
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advancement of plants; here is that which is the vegetable 
soul, that substance of which nature makes use in her ordi- 
nary productions. By this means you will be able to 
understand the sperms, the seeds, the roots, and the sub- 
stances of all things, which sperms and seeds are produced 
each according to its kind, and each in its turn, being con- 
tained in a fecund womb which is suited to it, reproduces 
its kind—a thing which comes about as a perpetual revo- 
lution and reproduction. 

It is so that the masculine sperm, encountering in the 
female a sperm of its nature, joins with it: they become 
incorporated and unite themselves inseparably, although 
they have different qualities, the one being warm and wet 
and the other cold and dry, the one being the agent and 
the other the patient, the womb which contains them being 
an earth of their nature. But who does not know that 
nature fertilizes nature, and that this seed, being retained 
in a place which pleases it, is augmented by a sanguine 
humor which is borne to it, to maintain it, by a gentle and 
penetrating heat, and which, serving it for a food, makes 
it enlarge and flourish. 

For this humor, being digested by the internal heat of 
the womb and by that which it contains in itself, is changed 
to an intermediary substance which joins to the seed all the 
other sanguine humors that it gains and of which it makes 
use to enlarge and to augment an embryo which comes 
entirely from the substance of the mother—the masculine 
sperm serving only to maintain internally the heat which 
by a coction makes this humor of its own nature, separat- 
ing and rejecting the heterogeneous humors which remain 
longer to serve as a warm bath in which the womb keeps 
and finds the heat that it needs for the formation of the 
animal that it contains. It is so that all animals are formed, 
each having in itself a seed which it produces of itself. 
Instinct and reason give it the means of placing it in a 
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suitable place where it can germinate for the conservation 
of the kind from which it is produced. 

You see, then, by this reasoning that it would be in 
vain for an artist to undertake to work on the seed of a 
vegetable to make an animal, and that he would succeed 
still less who would use the seed of an animal to form a 
metal out of it. Each class has its common substance 
which is proper to it, and which cannot serve the purposes 
of any other class. Each species has its particular sub- 
stance which gives it a different form. It is impossible 
then to change from one class to another—and from an 
animal a metal cannot be made. 

But I do not believe that it is absolutely impossible to 
convert one species into another; because a seed, being 
altered by certain accidents, as by some impurity contracted 
in the womb, can very well degenerate from the species 
from which it was produced and can become changed into 
another less perfect, and in the same way, from the less 
to the greater, by some accident which might dignify the 
seed. If this has sometimes happened, as is very certain, 
then the thing is not impossible—but it is very extra- 
ordinary. 

Windy persons please themselves by making alterations, 
compositions, and mixtures which they call transmutations. 
They congeal (they say) quicksilver either by amalga- 
mating it with minerals or marcasites by coction, or with 
metals by fumigation, or by the juice of certain plants by 
digestion. But let them alone; they will not abuse those 
who have read our books. It is not from common quick- 
silver that they have struck this substance which can be- 
come only as quick and as slippery as it was before they 
worked on it. This is not a true congelation. These are 
all sophistications which are amusing to fools and igno- 


ramuses. 
The true children of science set themselves all only 
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toward the great work. Here is the end of their desires 
and the accomplishment of their hopes. Do not amuse 
yourself therefore with these bagatelles, my child: it is 
losing time to extract the Mercury of the metals, such as 
that of lead, of tin, etc. That of antimony by which I 
set great value will be of no service to you. I tell you this 
in good faith, for, before having acquired a perfect knowl- 
edge of the mineral substance, I worked like the others 
on all of the substances, although always contrary to my 
wishes, for I was associated with people who wished to 
follow only their own sentiment and who listened merely 
to mine—for which, evil has overtaken them. I saw clearly 
that they were in error and that they did not work on the 
true substance—for it is not enough to take care not to 
work on an altogether foreign substance, it is necessary 
to think of finding the nearest one. 

A gardener for example can very well make a pear- 
tree produce apples and plums, but he will never be able 
with all his industry to bring about that a walnut-tree 
should produce pumpkins, that a vine should bear cherries, 
and that a fig-tree should produce mulberries. Aristotle 
assures us that the substance of the metals is quicksilver 
congealed and cooked up by a manner of coction. Still 
it is not saying anything to say so—for this quicksilver 
is not that which is sold in the shops, although, for wise 
men, it is aS common as water. 

It is this which has caused a great man to say that the 
philosopher recognizes our Stone even in a dung-heap, 
and that the ignorant person is not able either to believe 
or to understand that it is present in gold. The Stone 
perfects itself of itself, and it achieves itself in the only 
metallic substance. These words are very true; moreover 
they are taken from the Code of Truth. Other philos- 
ophers assure us that, in all the work, there is need only 
of Mercury and of fire, for the beginning, for the middle, 
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and for the end. All these passages appear very clear. 
However, I, who understand them as he does who wrote 
them—since I have held in my hands three times this sub- 
stance so rare and yet so common, and since I have achieved 
this blessed Stone three times—I warn you not to let your- 
self be seduced by the apparent sense of these beautiful 
words. The truth is contained in them, but not in a man- 
ner to be found by following these words to the letter. 

I find that Avicenna wrote more clearly of it when he 
said that our substance involves the gall, the excrement, 
and the putridity of the sun and the moon. Weigh these 
words well, for in them is contained not only the true sub- 
stance but even the entire rule for the work. Solomon 
says that he who parades the treasures of wisdom before 
the eyes of a fool is speaking to a man stupefied by a pro- 
found sleep. By this token then, that man, who shall not 
understand either my words, which are very easy to under- 
stand and very true, or those of all the philosophers which 
I have mentioned in this work of mine, by this token I 
say, that man does not despair—for a time will come when 
the shadows which envelop his understanding will be dissi- 
pated by the continual and assiduous reading of the true 
philosophers. 

It is true, then, without any lie, very certain, and very 
veritable, that the substance with which one ought to under- 
take to bring about the transmutation of the metals is a 
substance of pure metallic essence, and that it will be im- 
possible to succeed in perfecting the great work by means 
of any other substance but this. By so much you ought 
to be persuaded that this quintessence of the metals can be 
found only at the source of the metals, where the mineral 
spirit is—pure, acting on the wet and the dry by a heat 
which actuates it without cessation and maintains in it a 
circular movement in all the parts of the dry and the wet. 
And it is this heat which makes the water dry up, com- 
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municating a part of its humidity to an arid and altered 
earth. It is also by means of this heat that this earth is 
dampened, not merely on the outside, but is even pene- 
trated and aroused inwardly by a nourishing moisture 
which manures it, makes it fertile, and gives it the virtue 
of producing, germinating, and multiplying. 

It is so that the vegetable spirit is formed. It is by this 
substance that it is maintained and lives; it is this that 
gives it the soul. But this effective spirit, subtle and rare, 
cannot be extracted in its purity nor in its simplicity; we 
cannot see it or handle it; it is not invested with bodily 
form. But it is of those forms so little material, that, far 
from resisting the activity of this spirit, it rather excites 
its movement and its action in serving it for a subject to 
be reduced to the species from which they have been pro- 
duced. So this spirit, finding itself in the bowels of the 
earth, surrounded by confused qualities of moisture and 
dryness, and being retained in a space from which it can- 
not escape because metallic bodies which are heavy, hard, 
and opaque surround it on all sides, it is constrained to 
reflect upon itself, and, in its revolutions and circular re- 
flections, it detaches and carries with it certain parts of a 
subtle earth to which it communicates its movement by 
penetrating it with its heat. 

It is this earth to which the philosophers have given 
the name of incombustible Sulphur, and if you examine its 
nature well you will find that it cannot by any means be sub- 
mitted to the action of fire—for it is itself only dryness and 
warmth which are the proper qualities of that element. 
But as this Sulphur, containing the spirit which has given 
it its quality, augments its movement, it makes it violent 
and rapid, and carries along with itself a cruder substance 
which was that with which it became charged when it had 
not yet acquired so much force. This substance is a mois- 
ture which is transparent and subtle at first, and then 
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later, in passing through the veins of metallic earth, be- 
comes contaminated with certain excrements which make 
it thick and viscous. But this latter water, or rather, oil 
which, being composed of an earth and of a water less 
pure than the first, joining with them and retarding the 
movement of the spirit which penetrates them forms a thick, 
slow, and heavy substance which contains in itself all the 
properties necessary to receive a metallic form and which 
can be pushed and exalted to a supreme degree. 

This is the Mercury of the philosophers that none of 
them have ever wished to declare openly. This is the sub- 
stance that nature has given us all ready to cook and 
digest, to putrify, and to ferment, to get it into a condition 
to germinate, to thrive, to grow, and to multiply. It is 
nothing in the world but this substance. By this token, 
my child, you ought not to seek anything else but it. 

This is our double Mercury, this substance white on 
the outside and red on the inside. It is of this that the 
philosophers have intended to speak when they have said 
that it is necessary to whiten the red and to redden the 
white, for the beginning and end of the work consists only 
in that. It is in this Mercury that the true Sulphur of the 
philosophers is contained, which aids the artist to perfec- 
tion it and without which a man would lose his time, his 
pains, and his work. Our Sulphur is not vulgar (say the 
philosophers), but it is fixed and does not volatilize. It 
is of a mercurial nature and of no other. 

Therefore, my child, you see very well that I -have de- 
clared all to you when I have made you understand in 
what manner our Sulphur is contained in the belly of the 
Mercury, and that it is correct to call it internal Sulphur 
or hidden Spirit, which is no other thing than heat and 
dryness acting on the cold and the moisture, acting on the 
patient, the pure mercurial substance of which the Sulphur 
is the soul, since it is it which vivifies and sustains the 
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Mercury which would be, without our Sulphur, only a 
dead, unfruitful, and sterile earth. There is, then, good 
reason to say that Sulphur and Mercury are the proper 
and true substances of the metals. But we do not say 
that the Sulphur and the Mercury are the true substances 
of the metals, because it is very certain that this Sulphur 
cannot be without Mercury and that our Mercury cannot 
be without this Sulphur which is intimately united and in- 
corporated with it, as the soul is with the body. 

These two names of Mercury and of Sulphur are only 
names for one single substance which we know under the 
name of Quicksilver, or Mercury. This is the only name 
which can suit it perfectly since all of the philosophers 
are in agreement about it. It is fitting that the sages 
should impose names upon things since they know the 
qualities, the virtues, and the properties of them, the name 
being (as Plato says) the instrument with which the sub- 
stances of things are designated and discerned. Then, 
to give convenient names to things, it is necessary to know 
them perfectly; and no one has this perfect knowledge if 
the true philosopher doesn’t. 

Conceive, then, at present that our true substance is 
not only of the essence of Mercury but that it is also strictly 
mercurial matter, and that there can be no other name 
which fits it but the name of Mercury. And by that, you see 
that the philosophers were right in saying that their Mer- 
cury is not the common mercury, that it cannot be found 
upon the earth, that it is everywhere and in all things, 
that, however, it does not manifest itself. All the different 
expressions have now no further need of explanation; they 
are not contradictory in any respect to all that you have 
just learned. Therefore make manifest what is hidden 
and make occult that which is manifest. I tell you, in that 
alone consists the work of the sages. Our gum curdles 
our milk, and our milk dissolves our gum, and they grow 
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in the Stone of Paradise, which Stone is of two contrary 
natures, that is to say, of the natures of Fire and of Water. 

All that I have written above ought to have opened 
your understanding for the intelligence of the philosophers 
—for I have explained to you altogether well and have 
given you to understand what our Sulphur is, that the phi- 
losophers have also called Gum, Oil, Sun, Fixity, Red- 
Stone, Curd, Safran, Poppy, Red-Brass, Tincture, Dry, 
Fire, Spirit, Agent, Soul, Blood, Burned-Brass, Red-Man, 
and Quick-Earth. I have also given you a clear and con- 
cise explanation of that which the philosophers name 
Water, Milk, White-Wrapper, White-Manna, White- 
Urine, Cold, Moisture which does not dampen, Body, 
Womb, Moon, White-Woman, Changing-Habit, volatile, 
patient, Virginal-Milk, Lead, Glass, White-Flower, Flower 
of salt, Fleece, Veil, Venom, Alum, Vitriol, Air, Wind, 
Rainbow, Naked Woman, and so many other names, which 
are only for the purpose of making us conceive the quali- 
ties, properties, and the two natures of male and of female 
contained in our substance, which is nothing else but ani- 
mated Quicksilver. It is this viscous moisture mixed with 
its earthy part, our Mercury, and the true foundation of 
all our science. 

It is in this great number of terms that the wise men 
have taken pleasure in writing their sentiment relative to 
our science. All these names ought to convince you of 
the truth of our science for all of them have only one 
meaning and all of them have for their purpose only to 
expose the hermaphroditic Mercury to us. It is feminine 
if it is considered as separated from the Sulphur which 
it contains within it and of which it is the substance; but 
it is masculine if it is considered according to its Sulphur 
with which it is united so intimately that it cannot be 
separated from it; and it can be said of their marriage 
that they are both of them in the same skin. 
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It has, therefore, this double force which gives it the 
active virtues and the passive, and enables it to perfect 
itself of itself. God has preferred our true Sulphur (says 
Solomon) to all the things which are under the heavens. 
In our Mercury (says a great philosopher) there is a live 
and incombustible Sulphur which accomplishes our work 
alone without any other substance but its proper self. If 
this substance is so powerful, why (you will ask me) does 
it not perfection itself of itself with nature, seeing that it 
is in its proper matrix and that it finds food there of its 
own substance and a heat suitable to aid the virtue that it 
has of being pushed to the highest degree of perfection, 
which degree is the Philosophers’ Stone? 

I am charmed to instruct you (my child) since you do 
not raise this objection. It is a mark that you are a true 
lover of the sciences, that you are curious to penetrate and 
to sound the secrets of nature, and that you wish to go 
farther than the knowledge which the reading that you 
have done up to the present has given you. But learn 
that it is only by degrees, by long labor and much patience, 
that one can arrive at the summit of wisdom. That man 
who loosens the bridle to his desires is no longer the master 
of them in the consequence. 

Tertullian teaches us that the accomplishment of a 
desire brings with it inseparably the beginning of another. 
So they come in crowds when no bounds are prescribed 
for them, they blind the understanding and make them- 
selves entirely masters of the reason. They become dis- 
ordered, and no one ought any longer to hope for any good 
issue from them. And David teaches us that a desire of 
this nature can have only a bad end. However, I am 
willing to satisfy the question which you have put to me, 
a question which seems to me to be not altogether beside the 
point. 
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The sovereign Ruler of Heaven and Earth, by the om- 
nipotence through which all things were created, has given 
virtues, qualities, and powers to all things here below as 
has pleased his infinite wisdom and as he has found good 
—and it does not appertain to us to penetrate the secrets 
of divine Providence which are beyond the scope and con- 
ception of all human understanding. He has therefore 
prescribed bounds, rules, and limits to all created beings, 
and to nature even; and it is not in their power to pass 
beyond them. 

So the power of nature in the mineral world has been 
limited in such manner that she can push the seed of the 
metals only as far as the accomplishment of gold, and no 
farther; the Lord having withheld the rest as a recom- 
pense for the just who shall employ themselves in culti- 
vating the sciences and in achieving the Tree of Wisdom 
whose fruits are the great Elixir, our blessed Stone, and 
the universal Medicine. 

Now (my child) that your curiosity has been satisfied 
on what you desired to know, do not embarras your spirit 
in the sciences which are out of your scope. I have set 
you in a good road; follow it always, and do not take it 
into your head to take lanes and by-ways, believing to 
shorten your work and to arrive sooner at the end of your 
desires. You would make a great mistake to do so—for 
it is only the great road which leads to the great work. 
The beginning is a little rude, rugged, and difficult to take, 
but the farther one goes, the more it smoothes out and the 
more beautiful discoveries he makes. As you follow this 
road cast your eye to the right and to the left—you will 
see only beauties and marvels; and, if you look back, you 
will see that the country where you are is a thousand times 
more agreeable than that through which you have passed. 
But if you cast your eyes far ahead into a country very 
distant from that where you are, take care not to lose your 
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sight by forcing it to see things to which it cannot pay 
adequate attention. Continue always to advance along 
your road, and in due time your curiosity will be satisfied. 

But, if you take some other route, thinking by its means 
to arrive at the place where you propose to go, I assure 
you that you will be misled, and that, the farther you 
advance in these by-ways, the farther you will be from the 
great and veritable road, in such sort that you will find 
yourself altogether bewildered and will not be able to 
find any more the true road that you had taken at first. 

I believe that I have explained myself amply enough 
with reference to our substance. I have fortified my rea- 
soning with the authority of the best philosophers to make 
it understood that the substance on which one ought to 
work to accomplish the great work is nothing other than 
animated Mercury: That nothing else in the world but this 
single and unique substance can serve as medicine for the 
metals when it is set in operation by a wise artist who, 
following the intention of nature in the regulation of this 
substance, shall lead it without any difficulty to the requisite 
perfection. It is that (my dear child) that I desire with all 
my heart that you shall be able to accomplish. You will have 
in this world a foretaste of the felicity with which God will 
recompense, after this life, those who shall have accom- 
plished suitably his divine Law by adoring him in spirit 
and in truth, and by loving their neighbor as themselves 
—all of the Christian and moral virtues being contained 
in these two articles. 


End of the Third Part. 


FOURTH PART OR THE SONGE-VERD. 


Credible and true, because it contains truth. 


In this dream all appears sublime. The apparent sense 
is not unsuited to that which it hides from us. The truth 
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shines there with such brilliancy that there is no trouble 
in discovering it behind the veil which, it is claimed, serves 
to disguise it from us. 

I was buried in a very profound sleep when it seemed 
to me that I saw a statue, about fifteen feet high or there- 
abouts, representing a venerable old man, beautiful, and 
perfectly well proportioned in all parts of his body. He 
had abundant wavy hair of silver; his eyes were of fine 
turquoises in the center of which carbuncles were inlaid 
whose radiance was so brilliant that I was not able to sus- 
tain the light of them. His lips were of gold, his teeth of 
Oriental pearls, and all the rest of his body was made up 
of a very brilliant ruby. With his left foot he touched 
a terrestrial globe which seemed to sustain him. Having 
his right arm raised and extended, he seemed to support, 
with the end of his finger, a celestial globe above his head. 
And in his left hand he held a key made of a large, rough 
diamond. 

This man approached me and said—“I am the Genius 
of the Sages; do not be afraid to follow me.” Then, seizing 
my hair with the hand in which he held the key, he lifted 
me up and carried me through the three regions of the Air, 
of the Fire, and of the Planetary Heavens. He carried 
me still farther, well beyond that place, and then, after 
I had been enveloped in a whirlwind, he disappeared—and 
I found myself on an isle floating on a sea of blood. Sur- 
prised at being in so remote a country, I went for a walk 
on the beach; and, considering this sea with great atten- 
tion, I perceived that the blood of which it was composed 
was quick and warm. I remarked even that a very gentle 
wind which agitated it without cessation maintained its 
warmth and excited in this sea a bubbling which caused 
throughout the isle an almost imperceptible movement. 

Charmed with admiration at the sight of such extra- 
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ordinary things, I was reflecting on so many marvels when 
I perceived a large number of persons at my side. At first 
I imagined only that they intended to maltreat me, and ! 
slid under a clump of jasmines to hide myself. But the 
odor of the flowers made me fall asleep, and they found me 
and seized me. The largest of the band, who seemed to me 
to command the others, asked me with a fierce air what 
had made me so reckless as to come from the low countries 
into this very high empire. I recounted to him the manner 
in which I had been transported, and immediately he 
changed his tone, his air, and his manner, and he said to 
me—‘Be welcome, thou, who hast been conducted here by 
our very-high and very-powerful Genius.”’ Then he sa- 
luted me, and all the others followed his example, in the 
fashion of their country, which is to lie down flat upon the 
back, then to turn over onto the belly, and to get up. I 
returned their salute—but according to the fashion of my 
country. He promised to present me to the Hagacestaur, 
who is their emperor. He asked me to excuse him because he 
had no carriage to carry me to the City, which was a good 
league distant from the place where we were. Along the 
road he entertained me only with an account of the power 
and of the grandeurs of their Hagacestaur, who he said 
possessed seven kingdoms and had chosen that one which 
was in the midst of the six other as his ordinary place of 
residence. _ 

As he saw that I was having difficulty in walking upon 
the lilies, roses, jasmines, carnations, tuberoses, and upon 
the prodigious quantity of the most beautiful and most 
curious flowers which grew even in the roads, he asked 
me smilingly if I was afraid of doing any harm to these 
plants. I answered that I knew very well that they had no 
sensitive soul, but that, as they were very rare in my coun- 
try, I had a repugnance about trampling them under my 
feet. 








‘UMI 


THE TEXT OF ALCHEMY AND THE SONGE-VERD. 103 


Seeing in the entire country only flowers and fruits, ! 
asked him where their grain was sowed. He answered 
me that it was not sowed, but that it grew wild in large 
quantities in the sterile lands, that the Hagacestaur had the 
large part of it thrown down into the low countries to give 
us pleasure, and that the animals ate what was left. As 
for them, they made their bread of the most beautiful 
flowers, which they ground up with dew and cooked in the 
sun. As I saw everywhere such a prodigious quantity of 
very beautiful fruits, I was curious to pick some pears and 
to taste of them, but he wished to prevent me saying that 
it was only the animals who ate them. I found them, how- 
ever, of an admirable taste. He presented me with peaches, 
melons and figs—and fruits of so good a taste were never 
seen in Provence, in all of Italy, or in Greece. He swore 
to me by the Hagacestaur that these fruits came to be of 
their own accord and that they were not cultivated, assur- 
ing me that the people ate nothing else but their bread. 

I asked him how they were able to preserve these flow- 
ers and fruits during the winter. He told me that they 
had no knowledge of winters, that their years had onlv 
three seasons, namely, spring, summer, and that of these 
two seasons a third was formed, namely, autumn which 
shut up in the body of the fruits the spirit of spring and 
the soul of summer, and that it was in this season that the 
grape and the pomegranate were gathered, which were 
the best fruits of the country. 

He appeared greatly astonished when I told him that 
we were accustomed to eat beef, mutton, game, fish, and 
other animals. He said that we ought to have a very gross 
understanding since we used such material foods. It did not 
tire me in the least to listen to such beautiful and such 
curious things, and I listened to them with great attention 
and was diverted from considering the aspect of the City 
from which we were now no farther distant than a hundred 
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paces. I had no sooner raised my eyes to look at it than I 
saw nothing whatever, and I became blind—at which my 
conductor began to laugh and his companions likewise. 

The vexation of seeing that these gentlemen were 
amused at my accident caused me more pain than my mis- 
fortune itself. Seeing then plainly that their manners did 
not please me, that one who had always taken care to 
entertain me consoled me, telling me to have a little patience 
and I would see clearly in a moment. Then he went and 
sought an herb with which he rubbed my eyes, and forth- 
with I saw the light and the radiance of the superb City 
all of whose houses were made of very pure crystal—that 
the sun shone continually, for in this isle there was never 
night. They did not wish to allow me to enter any of these 
houses, but they were willing enough that I should see 
what was going on on the other side of the walls, which 
were transparent. I examined the first house. They were 
all built according to the same model. I remarked that 
their accommodations consisted only of a single story, 
made up of three apartments, each apartment having many 
chambers and spacious closets. 

In the first apartment there was seen a hall ornamented 
with a damask tapestry decorated with gold lace and bor- 
dered with a crape of the same material. The color of the 
base of this fabric was changing red and green, enhanced 
with fine silver, and the whole was covered with a white 
gloss. Further along there were several closets containing 
jewels of different colors; and further there was discovered 
a chamber fitted out entirely in a beautiful black velvet 
which was decorated with many bands of very black and 
very lustrous satin, the whole being raised upon a jet 
structure whose blackness was brilliant and very radiant. 

In the second apartment there was seen a chamber 
draped with white, wavy watered-silk enriched and re- 
lieved with very fine Oriental mother-of-pearl. There were 
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also many closets embellished with furniture of many 
colors, as blue satin, violet damask, citron-colored watered- 
silk, and flesh-colored taffetas. 

In the third apartment there was a room adorned with 
very brilliant upholstery, of purple on a background of 
gold, more beautiful and richer without comparison than 
all the other fabrics I had just seen. 

I asked where the master and mistress of the lodging 
were, and I was told that they were hidden in the back 
of this room, and that they would pass, in due time, into 
another which was separated from this one only by certain 
communicating closets, and that the furnishings of these 
closets were of all the different colors, some being of a 
cloth of the color of isabelle, others of a lemon-colored 
watered-silk, and others of a brocade of very pure and very 
fine gold. 

I could not see the fourth apartment because it was 
necessarily out of the way; but I was told that it consisted 
only of a single room the furnishings of which were only 
a tissue of the purest sunbeams concentrated in this purple 
fabric at which I had just been looking. 

After I had seen all these curiosities, I was informed 
how marriages were made among the inhabitants of the isle. 
The Hagacestaur, having a very perfect knowledge of the 
humors and of the temperament of all his subjects from the 
greatest to the least, assembled the nearest relatives, and 
put a pure and neat young girl with a good, healthy, and 
vigorous old man. Then he purged and purified the girl, 
he washed and cleaned the old man, who offered his hand 
to the girl, and the girl took the hand of the old man. Then 
they were led into one of these lodgings and the door was 
sealed with the same materials as those of which the lodg- 
ing was built. And they were obliged to remain so locked 
up together for nine months entire, during which time they 
made the beautiful furnishings that had been shown to 
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me. At the end of this term they came out, both of them 
united in one body and having only one soul. They are 
then no longer but one, whose power is very great upon 
the earth—and the Hagacestaur uses this power to convert 
all of the evil ones who are in his seven kingdoms. 

I was promised that I should be taken into the palace 
of the Hagacestaur, to be shown the apartments in it, and one 
hall among others where there are four statues as ancient 
as the world—and that which is placed in the midst of them 
is the powerful Seganissegede, who had brought me to the 
isle. The three others which form a triangle about him 
are three women, to wit, Ellugaté, Linemalore, and Trip- 
sarecopsem. I was promised also that I would be shown 
their temple, where there is a figure of their Divinity which 
they call Elesel Vassergusine. But the cocks beginning to 
sing, the shepherds leading their troops to the fields, and 
the laborers yoking their teams, made so great a noise 
that they awakened me, and my dream was dissipated 
entirely. 

All that I had seen up to then was nothing in compari- 
son with that which it was promised I would be shown. 
In order to console myself, however, I have only to reflect 
on that celestial empire where the All-powerful appears 
seated on his throne environed with glory and accom- 
panied by angels, archangels, cherubims, seraphims, 
thrones, and dominions. It is there that we shall see what 
the eye has never seen, that we shall hear what the ear 
has never heard—since it is in this place that we shall 
taste an eternal felicity that God himself has promised to 
all those who strive to make themselves worthy of it, hav- 
ing all been created to participate in this glory. Let us 
then make all our efforts to merit it. Praised be God. 


End of the Songe-Verd. 
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AN ANALYSIS OF MENTAL DEFECTS. 


HEORIES are to be judged in two ways. Either 

they point out long-range betterments, or they rem- 
edy specific defects. The one group are evolutionary, the 
other psychologic. In the controversy about acquired 
characters neither disputant has told us how to make im- 
provements. They come more slowly according to one 
plan than to the other, but in neither case do they come 
rapidly enough to be capable of observation. All we can 
do is to sit on the fence and await the outcome. A million 
years from now we may be able to say which is correct, 
but a hundred years from now we shall be no better off 
than at present. Psychologists have a strong temptation 
to turn their theories into evolutionary hypotheses, but 
when they do they may gain a great personal satisfaction 
without conferring any benefit on a suffering humanity. 

The test of any psychologic theory is that it leads to a 
cure. Some group of evils must be isolated from its com- 
plex causes and removed. No theory of psychic evolution, 
however fascinating, can make up for the lack of immediate 
effects. I say this because we now have under considera- 
tion a psychic theory which is partly evolutionary yarn- 
spinning and partly a cure, but as yet its advocates have 
not isolated the two elements. Dr. Freud is a man with 
a cure who seems to be trying harder to be an evolutionary 
philosopher than to be a physician. As a result a real 
curative measure is plastered over with a philosophy both 
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mystical and flabby. It will be well, therefore, to empha- 
size his curative methods and thus isolate his psychic prin- 
ciples from the philosophy in which he delights. 

My reason for making this contrast is that I have been 
presenting to the readers of The Monist an evolutionary 
theory which seems to me more satisfactory than the rea- 
soning in vogue. If I stop here I may win out in a million 
years and then have a monument erected over my remains 
if they can be found, but on the present I would not have 
had the slightest influence. I want therefore in this article 
to show the value of the theory presented by its application 
to psychic defects. I shall leave out of this presentation 
all parts of the theory except those which bear on curative 
processes, but to do this I shall be compelled also to isolate 
the psychic principles of the Freudian school from their 
fondly cherished evolutionary theories. No one can sanely 
start a curative process without acknowledging his in- 
debtedness to Dr. Freud, nor can he go far without throw- 
ing overboard the load of philosophy by which his cures are 
obscured. 

Let me state a maxim which seems to isolate me from 
him but which after all brings us more closely together. 
Psychology isolates false remedies from the true, but as 
soon as the evil is located the cure depends on some ob- 
jective change. The origin of fevers was as mystical as 
any problem Dr. Freud handles until the relation of mos- 
quitoes to fever was discovered. Cutting out a thousand sup- 
posed causes of fever, the psychic effects showed themselves 
in an altered attitude of hygienists but the cure came from 
altering certain objective conditions. Such, it seems to 
me, is the test of every psychic theory. It does change 
attitudes but it must also point out the specific changes 
needed to make it effective. This means that cures are 
effected only as psychic disturbances are traced to their 
physical antecedents. 
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For this reason I deem the Freudian analysis of the 
subconscious defective. The classes formed depend on 
types of behavior when they should be made to correspond 
to the forces active in the physical background. Similar- 
ity of behavior may arise from radically different causes. 
The psychologist is thus apt to consider as ultimate what 
is in reality complex. He may talk in terms of instincts, 
or, if he be a Freudian, he substitutes wishes for them. 
I have no desire to combat the wish hypothesis, but when 
stated in terms of physical antecedents wishes separate 
themselves into two classes one of which is not a wish if 
the term is to be used in any definite way. A true wish is 
an incentive to action. An avertive wish is a restraint on 
action. I wish to do and I wish to restrain myself from 
doing. Both motives are real but the mechanism through 
which they act is radically different. 

I shall explain this by a criticism of a familiar Freudian 
concept. A boy loves his mother and hates his father while 
a girl loves the father and dislikes her mother. Is this 
opposition to the parent of the same sex something that 
bubbles up from the subconscious world or are the causes 
physical and objective? My reply is that all hates have 
definite physical antecedents and are formed by a conscious 
process. Back of every hate are two things, a shock and 
a fear. The shock is some happening of the objective 
world, the fear is the reaction of the nervous system to the 
shock. The effect of this on parents and children is that 
discipline is enforced by the parent of the same sex while 
there is a laxness of discipline between parent and child 
of the opposite sex. Girls are disciplined by their mother, 
boys by their father. Mothers sympathize with boys when 
they are disciplined and fathers with their daughters. It 
seldom happens therefore that boys and girls grow up 
without thinking they have some grievance against the 
parent of their sex, and this grievance is augmented by the 
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feeling that the other parent encouraged this belief. But 
there is more than this; parents use their children of the 
opposite sex to arouse their own sex feelings. When a 
woman presses her boy to her bosom or a father handles 
his daughter’s frame he or she may think that the resulting 
emotion is parental, but analysis shows that the emotion 
is sexual, Thus in innocence and also in ignorance a sex 
relation is established which, reacting on the child, excites 
a premature sexual development. The boy is thus sexually 
drawn to his mother while through coercive discipline he 
becomes antagonistic to his father. That elements of the 
father and mother complexes arise in this way can be ex- 
plained without the use of subconscious philosophy. In 
the facts we agree but not in their antecedents. Wishes 
are compulsive and avertive, the compulsive are real 
wishes; the avertive are the result of shocks and fears. 
An objective impressment may create behavior similar to 
a subjective compulsion, but their differences become ap- 
parent as soon as a transfer is made to the objective back- 
ground. 

A wish is a subconscious urge. An instinct is a nervous 
mechanism. A shock is a sudden impressment injurious 
to the nervous system. How do three things so distinct 
get confused with each other? The cause, as I see it, is 
the tendency of an organism to convert what is injurious 
into something beneficial. It tries therefore to cover up 
the shock or to convert it into something not injurious. 
If either of these processes could work with complete suc- 
cess shocks would be of slight importance. But if covered 
up they are still there, and if transformed they may in the 
end become more injurious than in their original. form. 
This is why if stripped of their disguises they become harm- 
less, The new conditions are usually such that the original 
shock is not likely to be repeated while the disguised shock 
is of frequent occurrence. 
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The rise of hatred against Germany during the late war 
illustrates how shocks and fears are a conscious process. 
Americans were shocked by the way in which the Germans 
carried on the war. The sinking of ships, the killing of 
innocent women, the brutal invasion of Belgium pained 
all who heard of them. But this alone did not cause an 
entrance into the war. To it was added a fear of Germans 
evoked by vivid descriptions of the invasion of America 
by German armies. Now fear is added to shock, then 
comes hate and a wish to destroy. What was once shock 
and fear thus becomes patriotism by which the source of 
these new feelings is concealed. The soldier thought not 
in terms of shock and fear but in those of a lofty idealism, 
and yet the latter is merely the former disguised by the 
processes of his conscious thought. Jew-baiting affords 
another example of this thought-transformation, The anti- 
Semite starts his argument by a description of the vile 
character of the Jews. This is the shock element. Then he 
asserts that the Jews are driving everybody to the wall. 
This is the fear element. Race hatreds arise in this way 
and are as intense as the two elements are pronounced, But 
the process is logical even if the logic is bad. There is no 
instinctive subconscious race hatred. All its elements are 
in the foreconsciousness and the processes by which it 
grows are those familiar to every thinker. We shall get 
rid of race hatred by removing the shocks and fears which 
arise from race contacts, and not by altering human nature. 
Heredity has faults enough without being made the goat 
in this respect. ; 

The facts needing explanation relate the method by 
which shocks are submerged. Odd as the process seems, 
its origin is not in the subconscious field but in the working 
of a principle which lies at the basis of all logic. Every 
logical process proceeds by the substitution of one term 
for another ; if deductive, the substitution is that of a class 





4 
et 
ce 
5 
4 
3 
i 
3] 
: 
4 
3 
: 
HI 
Ey 
5 
rl 
; 
J 
4 


sie. sa ch Bean ARR eve 





II2 THE MONIST. 


put in the place of a specific antecedent. We thus rise from 
individual perceptions to that of classes. Shocks differ 
from ordinary sensations in their vividness, much of which 
is lost if we think not of a particular shock but of the class 
to which it belongs. If a man does another an injury he 
either says all men are like this one and therefore bad, or 
this man is an exception and by this judgment softens the 
injury done. In either case we have transferred our thought 
from an individual to a class and judge accordingly. 

In ordinary thought the particular is absorbed in the 
general, but if the shock is severe it does not lose its indi- 
viduality but remains a submerged concept ready to dis- 
rupt the general concept if circumstances favor. When it 
reappears it has a new dress because it appears as a symbol 
and not in its original form. Anything in a class may be- 
come a symbol of any particular of the class. There is 
thus a transfer of identity. An injury done by a red-haired 
man may arouse an antagonism to all red-haired men or 
to any group of objects colored red. It may also be ex- 
pressed in an opposition to some one element of the class, 
this element thus becoming the symbol of the original an- 
tipathy. When this happens the symbol chosen is some 
more familiar form of the original shock-producing object. 
The bark of a wolf might produce the original shock, but 
if not symbolized the shock would perhaps never recur. If 
we make a dog the symbol of the wolf the recurrence of the 
shock comes often since barking dogs are a frequent oc- 
currence. The injury of a shock is thus increased when 
its cause reappears as a symbol. 

The principle involved may be stated thus: A substitu- 
tion is a shift from a particular to the class to which it 
belongs, after which there is a reversion to the familiar of 
the class. A shock thus shifts from its source to the more 
familiar of the class to which it belongs. The symbol of a 
shock is much more detrimental than the shock because it 
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presents itself more often. We can thus see how shocks 
become submerged and how in their symbolic form they 
are more injurious than in their original expression. A 
vast number of objects or single objects of more frequent 
occurrence may thus arouse the shock reaction and spread 
its injury. 

It is this fact that renders the discovery of the original 
shock of so much importance in effecting a cure. The 
original may have passed from memory or be confused with 
other events in ways to make the isolation difficult, yet if 
the rediscovery can be made a new group of associations 
will soon obliterate it, but if not discovered it cannot be 
removed by any rational procedure. Yet in spite of impo- 
tence the process by which shocks are symbolized is typ- 
ically logical because it is due to the conscious process of 
substitution. To confuse these happenings with what is 
really subconscious destroys all hope of clear analysis and 
blocks the way to fresh psychological discoveries. Shocks 
are not wishes even if a shock leads to a wish. The wish 
of this sort being avertive can only by courtesy be given 
the same name as compulsive acts which are truly sub- 
conscious. When the forces of these facts are recognized 
the many forms which shock disguises take become appar- 
ent. They may not affect health enough to create the need 
of a physician, but they are detrimental even in the case of 
normal people. 

Of these, superstitions make a prominent class. They 
have concrete antecedents which, if they were not sym- 
bolized, would be legitimate restraints on action. But for 
the concrete injury is substituted a class which is made 
vivid by some apt saying arousing shock reactions and 
evoking fear. Familiar objects like a cat, colors like black 
or sounds like a croak, thus get a significance which thwarts 
rational explanation. Of these, death omens are the most 
frequent. Specific scenes are covered by the transforma- 





oT ea AAC ee Bi A iB OT a ce AS RAE epee gigs hee ASR Sag Bars a aan ates eee 


ok AGEL 


y 
4 
4 
i 


Se, 





II4 THE MONIST. 


tion and associated with the most innocent events. Three 
candles in a row or thirteen at a table would be meaningless 
to a person who never had had a death shock, but once 
death or misfortune has occurred and fear is aroused the 
particular source may be forgotten and yet reappear in a 
thousand disguised forms. It is interesting to find that 
a premise formed by a logical process never can be reversed 
by the use of logical argumentation. The symbol is always 
attributed to some other cause than the one to which it is 
due. Instead of analyzing this thought, the victim of a 
superstition creates still another superclass and from it 
argues backward to sustain his premise. He thus gets 
farther away from, instead of nearer to, the real origin 
and becomes more stubborn in his position. The only so- 
lution is to get him to revive his early experience and then 
his superstition decays. 

Closely allied to superstitions are dogmatic opinions. 
They start from shocks just as do superstitions and have 
their origin covered in the same manner. The dogmatist 
charges against classes what individuals have done. He 
is never content to denounce John Jones whom he dislikes 
for reasons good or bad, but forms great classes of which 
Jones is assumed to be a member. One bad Russian thus 
turns all Russians into Bolshevists, and one cruel German 
transforms his whole nation into Huns. The bad deed 
may be forgotten but the class becomes enlarged every 
time it is recalled and thus transformed by some new sym- 
bolization. 

This process should be distinguished from one that is 
closely associated with it in name but which, after all, has 
a different origin. The belief in luck and the fear of mis- 
fortune or death are not opposities. Misfortune is a shock 
due to some specific objective event. Luck is a state of ela- 
tion due not to specific past happenings but to some expected 
event. Its origin is thus in a state of mind making it sub- 
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conscious in the sense that dreams and myths are. I have 
never had a severe shock and hence have no death or injury 
superstitions. Three candles in a row or thirteen at a 
table creates no reaction. But I never see the new moon 
over my shoulder without thinking of its import. From 
the way I take my evening walks I see the new moon over 
my left shoulder about four times as often as over the right, 
Yet it never depresses. But if I see the moon over my 
right shoulder I am distinctly elated and expect all the 
month some pleasing event to happen. I also watch con- 
tinually for lucky numbers. I cannot keep my eyes off 
street and railroad cars, automobiles or any other number 
series. When not in the woods it is no exaggeration to 
say that I spend a half hour a day figuring out lucky num- 
bers and am elated when I find one. I have, however, no 
unlucky numbers and am never depressed by any lack of 
luck. 

My explanation the reader may accept or reject as he 
will, but it throws a fresh light on mental processes. Pleas- 
ure is primarily a physical discharge. Glands collect a 
surplus, and with the final discharge pleasure arises. This 
is why sex has so prominent an influence on thought. Its 
discharges excite pleasurable feeling, and whatever pro- 
motes discharge is therefore instinctively sought. Elation 
is one of these. The repressive restraints on organs and 
glands are thus relaxed as a result of which a discharge 
takes place. The feeling of luck elates, and the elation 
promotes discharge. We thus want luck and from it get 
a satisfaction in the discharge which follows. Every shock 
transforms itself into something to be feared while every 
discharge has antecedents by which it is promoted. Evok- 
ing a shock and evoking a discharge are thus quite different 
in their antecedents and consequences even if they are 
closely associated in the names we give them. The one 
is the consequent of an event which is forgotten; the other 
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is the antecedent of an event yet to come. Pleasure has 
its origin in the subconsciousness while shock and fear 
arise from external happenings. 

One more external pressure on consciousness remains 
to be analyzed. Shocks are complemented by strains, the 
difference being that shocks are avertive forces while 
strains create positive alterations of the conscious field, 
or, if we use a familiar psychologic term, they alter the 
threshold of consciousness. Of these strains there are four 
kinds, muscular, nervous, eye and ear strain; the latter 
two may, however, be but complex cases of the former, but 
because of their prevalence and severity they demand spe- 
cial treatment. Muscular strain is primarily caused by 
tendencies to overdo. We not only overexert the muscles 
needed for a given movement but we call into activity 
related muscles which have naught to do with the move- 
ment demanded. Few persons undertake such simple 
movements as rising or walking without using several un- 
necessary muscles. What we call emotional expression 
is due to this overflow of energy to muscles not needed 
for the desired act. If we strike a blow we draw up the 
muscles of the face; if we give attention we hold our breath; 
if we strive to restrain sorrow or express joy we do it by 
muscular contractions or relaxations for which there is no 
physical need. The result is that groups of muscular com- 
plexes arise which through their intensity drain the phys- 
ical surplus and narrow the number of easily made muscu- 
lar contractions. 

Every muscular complex has not only effect in observ- 
able characteristics, but each one also creates a mental 
complex. The mechanism by which this is done may be 
explained in various ways, but the fact is beyond dispute. 
My explanation would be that every muscular contraction 
darkens some portion of the visual field. Consciousness 
without any muscular or nervous pressure would be a 
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circular field the border to which is its threshold. In this 
field, lines, dots, bars, spaces, and movements obtrude as 
the nervous and muscular pressure varies. We thus get a 
series of color and space forms which when symbolized 
become incentives to action. The basis of thought-inter- 
pretations lies in these forms, colors, and their symbols. 
Thought is normal if its substitutes and interpretations 
are free. It is abnormal if these ultimate color forms are 
modified by muscular or nervous complexes. Every habit 
we acquire and every needless overflow of energy in either 
channel is thus reflected in consciousness by complexes 
which narrow and distort our thought. 

In contrast to these muscular strains are those of a 
nervous origin. In these there is an overflow of nervous 
energy similar to that of muscular strain but from a distinct 
cause. Nervousness is an exhaustion due to asking too 
much of the nerves and not to any inherent defects. In 
the main these causes are two; toxins in the system which 
excite the nerves to undue action, and the presence of some 
form of mental conflict. The latter has been so well han- 
dled by the Freudian psychologists that further analysis 
is superfluous. There is always some subconscious wish 
thwarted by some social convention. The internal pulls in 
one way; the external drives in another. The central 
nervous system seeks to harmonize these conflicts and in 
the end breaks unless the mental conflict is removed. The 
cause of the break is not nervous nor can it be cured by any 
nervous appliances. Only by tracing the origin of the con- 
flict can the light be thrown on the antecedents. Social 
traditions must be altered to effect a cure. 

Of late, eye strain has been adequately treated but the 
same cannot be said of defective hearing. Deafness is of 
two sorts, one due to an inability to hear; the other to an 
inability to recognize difference in sound. This is often 
called nervous deafness, it being assumed that it is caused 
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by a defect in certain nerves. Be this physical analysis 
as it may, the mental results are obvious. Thought-pro- 
cesses are due to the association of ideas, many of which 
are ocular. The lack of recognition of sounds breaks the 
normal flow of association and thus results in ideas that 
hover about a given point because there is no open path 
along which they may move. Many of the worst complexes 
are created in this way, no cure of which is possible unless 
the defects of the ear are corrected. A writer on psycho- 
analysis recently gave this example of the working of the 
subconscious. A lady could not think of the name Milton. 
This he attributed to the fact that she formerly had a lover 
by that name which because of her new love she repressed. 
As a result she repressed not only the lover but also the 
word. I do not doubt but that the statement of the facts 
was correct, but it is the straining of a good theory to the 
point of absurdity to account for the facts as he did. Most 
persons as they grow old can remember faces much longer 
than they remember the descriptive word. This is due to 
the fact that sound-discrimination fades much earlier than 
color-associations. Hardly a person of sixty exists who is 
not troubled in this way and repeatedly says, “I can see the 
person clearly but I cannot think of his name.” If this 
is a fact, and I think no one will doubt it, many of our 
mental complexes are due to defective hearing which checks 
the normal flow of mental association, thus narrowing the 
shifting of ideas on which accurate thinking depends. 

It is but a step from these thought-processes to that of 
myth-making, back of which is a logic even if it be not 
that of the books. Scientific calculation is based on visual 
experience, and its order is that of external events. In con- 
trast to this, natural logic is based on emotional experience, 
the flow of thought corresponding to the unconscious phys- 
ical background out of which emotions arise. Each emo- 
tion excites its logical successor. Whether the person will 
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or not, his thought follows the series which the physical 
background imposes. The interpretation may vary with 
individual cases but the imposed order does not alter except 
when broken by some abnormality. Remove this defect 
and the normal flow returns. This is why the process of 
myth-making is so important in the interpretation of mental 
disorders. The physical series is a visual glow, a dark line 
or body and a rhythm. The glow becomes the sun, the 
dawn, the maiden, or another of the various symbols of a 
like import. The dark lines become a prison, a jailer, a 
dragon, a demon, or like restraints. The rhythm becomes 
a god, a hero, a savior, a horse, a train of cars, or other 
symbols of movement. Then comes sacrifice represented 
by winter, pale colors, death, discipline, and the like. And 
finally there arise the thoughts of rebirth, redemption, 
spring, growth, purity, immortality, perfection, and other 
goals which imply success, This last step comes as a mir- 
acle. Dawn is not a logical sequence of night but a freshly 
wrought miracle. Spring likewise is not a sequence but 
an ever-recurring break in the natural chain of events. 
“How can life come from death,” the primitive thinker 
asks. When he sees the change he is freshly astonished 
each year. No number of recurrences convinces him that 
it is a normal sequence. It is the emotional order, not the 
visual which his thought follows. In tragedy and wish- 
fulfilment he gets more pleasure than in nature study, and 
thus the repression of emotion and its release fixes this 
thought-sequence no matter what visual experience de- 
mands. Along with a belief in miracles is a belief in luck. 
Both imply an escape from disaster, a thwarting of natural 
sequence by extraneous forces. Through one or the other 
an unexpected deliverance comes; it matters not which so 
long as the emotional flow completes itself with its accus- 
tomed climax. 

This may not seem logic, but it is logic in the sense that 
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it is repeatedly verified by the order of emotional experi- 
ence. These simple sequences, the maiden, the prison, the 
hero, the sacrifice, and rebirth, may be symbolized in a 
thousand ways, but they are always present if thought- 
processes are normal. The classes into which emotional 
thought divides itself are not those derived from a scientific 
nomenclature but from the elements of this series. The 
moon, a mother, and a death have nothing in common 
when ideas are based on scientific fact, but they are symbols 
of the same emotional flow and thus readily replace each 
other in typical myths. A jail, a bluebeard, and a serpent 
likewise get in one class because they are the representa- 
tives in consciousness of the same physical antecedent. So 
long as the physiological series works normally the thought- 
series is compelled to follow. It is a compulsion, not a 
choice. Deviations from this order imply not a change in 
experience but some abnormality in the underlying phys- 
ical mechanisms. From these abnormalities science should 
be able to detect the physical source and thus effect a cure. 
The obvious thing in abnormal myth-making is that the 
miracle does not happen and hence rebirth does not take 
place. The pleasure of rebirth and its transformations 
are thus thwarted with the result that the person is thrown 
back on the first element—the maiden—for his pleasure. 
This makes him a sex pervert since his pleasure comes by 
exciting his bodily organs. More important than this is 
the tendency to turn the hero who normally saves into a 
destructive demon. The pervert hates those whom, if 
normal, he would love. His friends or the society of which 
he is a part becomes a foe he is anxious to destroy. Against 
them he charges the ills his shortcomings have wrought on 
himself. We see this in a mild form in the fierce denun- 
ciation of others common among those whose thought phys- 
ical defect or social misfortune has prevented from moving 
in normal channels. In severe cases it is dementia praecox, 
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a condition which creates an involuntary antagonism to 
those who in normal states would be viewed as friends. 

For this perverted myth-making there is a mental cure 
since the blocking comes as often from mental as from 
physical causes. The repression comes from the scientific 
opposition to the miracle which in myth-making is the 
antecedent of rebirth. The miracle in myth-making is not 
in opposition to nature but a belief in extraordinary events. 
The change from winter to spring is in the myth a miracle 
but it happens every year by a process capable of scientific 
explanation. Yet by scientific analysis men lose belief in 
miracles and the corresponding luck beliefs. A repression 
of normal processes brings results not unlike what happens 
when morality represses sex. Science tells us that acquired 
characters are not inherited, and yet the logic it upholds is 
acquired. If so, it cannot alter the emotional processes. 
Men must believe in miracles or become abnormal. Take 
it away and a distortion of mental processes results, It is 
this fact which makes religious movements, even when 
crude, so effective. Reviving the belief in the miraculous 
they restore confidence in personal achievement. Scientific 
calculation says, Never do if the expense exceeds the cost. 
The myth says, Rescue the maiden at any cost. This is 
the spirit which enables men to do great deeds. The mir- 
acle is sure to happen if the happening is worth while. 
Science must mend its ways if it would be an emotional 
helpmate. 

Myths and superstitions as well as shocks and strains 
should be put among the conscious mental processes which 
when done enables the truly unconscious processes to be 
presented in a garb which permits their explanation. They 
all seem to be tropic in their origin and unmechanical in 
their execution. Acts are done because they must be done 
and not because there are mechanisms by which they are 
done. This is why they seem mysterious and lawless but 
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the mystery disappears as soon as the nature of tropic acts 
is recognized. Tropisms are compulsions due to the direct 
action of physical forces. They make up for the structural 
deficiencies of organisms and hold organisms to given be- 
havior until structural deficiencies are removed by some 
evolutionary development. Then they appear elsewhere 
in some disguised form. 

Tropisms are of three sorts: physical tropisms, blood 
tropisms, and visual tropisms. I state this series to make 
plain the difference between it and that in common use. 
The accustomed order is tropisms, instinct, conscious 
thought; the source of the latter two being sought in the 
nerves. Few fundamental laws have been expounded by 
the students of nerves because the different parts of this 
series do not have common antecedents. Avertive and 
compulsive acts are confused under the common title of 
behavior; nor are the non-mechanical elements in conduct 
isolated from the structural and mechanical, 

In contrast to this the relation of physical tropisms to 
blood activity becomes apparent as soon as the action of the 
bodily glands which throw their content into the blood is 
studied. The blood charged with these products has all 
the physical elements in it which create physical tropisms 
and provoke the same responses. In physical terms these 
effects cannot be readily measured but disguised as emo- 
tion they play the same part in the conscious field that 
their physical counterparts do in bodily action. A man 
in love acts as a miller in the presence of light. He 
moves about a woman with the same spasmodic reluc- 
tance as does the miller, and the force is as tropic in one 
case as in the other. There is no nerve in the man which 
carries these impulses from the sex organs to the brain. 
The sex glands discharge into the blood and the blood ex- 
cites the proper mental emotion. The resultant is a tropic 
compulsion, not an instinct or a nervous reaction. Every 
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gland produces compulsion of some sort the measurement 
of which can be made in the resulting emotion. 

Visual compulsions are complicated resultants of the 
same forces. Consciousness is like a plane partly covered 
by shadows. Each combination of the dark or light thus 
becomes a form capable of interpretation. Some forms are 
in silhouette, being combinations of the dark surfaces, while 
others are the visualization of the light sections. The fig- 
ures in silhouette become objects of fear while bright objects 
are regarded with affection. Each form or color becomes a 
compulsive force which attracts or repulses, as it augments 
or reduces the flow of the physical forces upon which vital 
processes depend. The flag, a picture, or a sunset does not 
act on us through some structure. They create compulsions 
apart from any mechanism. All art is thus tropic and so 
is every cosmic enthusiasm. 

The opposite of these physical tropisms is a type of dis- 
order scarcely recognized. The various organs of the auto- 
nomic system are not connected with each other by a phys- 
ical mechanism but exert their influence on the other organs 
by the products they throw into the blood. When each 
organ of the autonomic system exerts this tropic power, 
the whole system performs its inherited functions, but any 
drain on the autonomic system not only reduces its surplus 
energy but also takes from individual organs this tropic 
power. The key toa restoration lies in the ancestral stimuli 
to which the autonomic system readily responds. It is said 
that the late war relieved the hospitals of their neuras- 
thenic patients and that its close brought them back. It 
would be fitting to call this disorder auto-asthenia—self- 
weakness—since the trouble is due to a disease of person- 
ality. Personality is acquired through the unified action 
of the autonomic system without which the central nerves 
cannot repress abnormal behavior. 

A knowledge of these facts is of importance not only 
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to the helplessly abnormal but to every one who would 
improve his conduct. This cannot be done without a clear 
consciousness of the difference between shocks, strains, 
and tropisms. Each of these antecedents has its indices 
in consciousness through which they may be studied and 
detected. Psycho-analysis is thus the true starting-point 
for the study of mental disorders, but the progress will be 
slight until mental phenomena are classified not according 
to their visible similarities but according to the underlying 
forces whose resultants they are. Cures come not by men- 
tal analysis but by the transference of the investigation to 
physical causes. No thought without a physical antecedent 
and no antecedent without a mental consequent, is a good 
axiom for all investigators to adopt. The categories of 
thought and of its physical background must be brought 
into harmony, and this can be done only by keeping dis- 
cussion carefully within physical terms. Only those who 
are free from physical defect can afford to be blind to its 
sources and consequents. 

There is one more contrast needed to finish this dis- 
cussion, and that relates to the difference between dreams 
and myths. Both are tropic in origin, but their mechanism 
is not the same. Tropic compulsion is accompanied by 
gland discharges. Dreams in their simpler forms are the 
mental antecedents of these discharges. When the dis- 
charge takes place the person awakes. Dreams both day 
and night are thus striving for pleasure which leads to a 
waste of energy. When we follow the lead of pleasure 
we are sure to incur some physical waste and thus to 
reduce the effectiveness of adjustive action. Myths are 
more than a dream because in a dream the person is the 
center of action. The self remains constant while the viron 
is always altering through the frequency of substitution. 
In a myth a hero or god is substituted for the person 
creating it. The myth-maker sees himself in terms of the 
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class to which he belongs and thus puts class ends and race 
enthusiasms in the place of his personal inclination. He 
thus transforms himself from a mere enjoyer to a doer, 
and his energy goes out not as mere discharges but as 
muscular activity directed toward cosmic ends. He be- 
comes will instead of wish and loses the burden of personal 
motives which conflict with race ends. 

I say this to meet the objection raised against the em- 
phasis of physical antecedents to thought. The charges 
are that such a procedure is material, mechanical, hedonic, 
and individualistic. All these charges can be readily met. 
Tropic action is neither material nor mechanical. It ante- 
dates the structure which makes action mechanical. It is 
hedonic and personal only in so far as the individual in- 
dulges in day or night dreaming. Art, drama, song, re- 
ligion, and literature transform this yearning for personal 
enjoyment into a cosmic endeavor. Should a clear analysis 
of physical antecedents become the common property of 
the race it would show personal ends and pleasure-seeking 
to be a defect and thus lead to a restraint of the tenden- 
cies by which they are fostered. A correct analysis of 
thought-mechanisms does not lead to mechanical thinking 
and acting but to the highest form of idealism. It is the 
emotion back of myth-making that in the end dominates 
both personal and race activity. 


S. N. Patten. 
PHILADELPHIA. 








CRITICISMS AND DISCUSSIONS. 


WHAT IS A RELATION? 


Professor Royce says, Encyclopedia of the Philosophical Sci- 
ences, Vol. I, p. 98, “In brief, a relation is a character that an object 
possesses as a member of a collection, and which would not belong 
to that object, were it not such a member.” Again he says, “But 
in contrast with qualities, the relation in which any object stands 
are characters that are viewed as belonging to it when it is con- 
sidered with explicit reference to, that is, as in ideal or real com- 
pany with another object, or with several objects.” 

Here we have the effort to define relation in terms of the object. 

The relation is a character of the object. The effort to find the 
relation in the object will be vague and therefore not illuminating. 
The object qua object has no relation. This explains much of the 
controversy about relations. When the test comes, relation, say 
causation, is shown to be not there. Let us illustrate with a sense- 
relation. The horse is tied to the post. The halter is the relation. 
If the halter is absorbed by the horse or the post, it is impossible 
to tie the horse to the post. This is why the billy-goat could not be 
shipped. “Boss, he dun eat up whar he is agwine.” The sense- 
world demands that the relation be as genuine as the objects. Can 
logic meet this demand? I think not so long as we define relation 
in terms of the object. To make the relation a phase of the object 
is confusing and loses the relation. 


Louis Couturat in his chapter, “The Principles of Logic,” En- 
cyclopedia of the Philosophical Sciences, p. 170, seeks to define 
relations as belonging to propositions. The kinds of propositions 
will give the various kinds of relations. A relation, says Couturat, 
is a proposition having several terms; or more exactly, since we 
ought to consider these terms as variables (empty places), which 
are not part of the relation, it is “a propositional function having 
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several variables.” That a proposition embodies a relation is clear. 
Were there no relations there would be no propositions. The propo- 
sition is a statement of the relation existing between the fact and its 
type. The relation precedes the proposition. It is not a quality 
or function of the proposition, but makes possible the proposition. 
It would be better to say that the proposition is a function of the 
relation. We can have a false proposition. That is, a proposition 
that attempts to state a relation, but fails. The proposition is stated ; 
but the relation is not, and so the proposition fails. Propositions 
are the expression of relations in the mental sphere. Relations 
are objective as well as subjective. Objective relations, such as 
halters, affinities, laws, are not propositions. They are rather the 
content of many and varying propositions. 

The mental process appears to exhibit itself in words, in type- 
words, then in prupositions. 

It would appear more exact to say that the proposition and the 
propositional function are illustrations of relations. They exhibit 
one kind of relation. They do not answer our question, What is a 
relation? 

In the “Deduction of the Categories” Kant gives four classes. 
These four classes contain the elements of the knowing process. 
These elements are pure. That is, they belong wholly to the mind. 
The four are divided into two, the mathematical and the dynamical. 
First in the dynamical list comes Relation. And there are three re- 
lations: (1) Der Inharenz und Subsistenz; (2) Der Causalitit und 
Dependenz; (3) Der Gemeinschaft. 

The third is, he says, the union of the first and second. Accord- 
ing to this account, relation is a category and categories are pure. 
They are the conditions of experience, never the product of expe- 
rience. They are the elements contributed by the mental sphere. 
And relation is a category. Kant would appear to support Couturat. 
I think it must be admitted that some relations are categories. Are 
there not others? Has Kant told the complete story? What shall 
we say to those good people who insist that the nature-process is 
not the thought-process? Kant himself says the process of the Ding- 
an-sich is not the thought-process. How to relate the thought- 
process, the nature-process, and the process of the Ding-an-sich 
remains a problem to the doughtiest Kantian. 

Our question remains, What is a Relation? 

While the “Deduction” may not answer our question fully, it 
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does clear the nature of the problem. “Verbindung liegt aber nicht 
in dem Gegenstand.” Take the simple example of the multiplication 
table. It does not lie in the object. No possible manipulation of 
apples can produce four. Cider, apple sauce, pies may be had, but 
never a four. No amount of wheat, nor kind of wheat has in itself 
the measuring quality. To discover the number of bushels in a 
pile of wheat is no part of the process of wheat life. The number 
of bushels is not wheat, but knowledge. It is correct knowledge. 
And this knowledge is in terms of bushels, not in terms of wheat. 
In this sphere it will be admitted, “Verbindung liegt nicht in dem 
Gegenstand.” 

What is this relation? Kant terms it Einheit der Apperzeption. 
He says this Einheit is a Grundsatz, and this Grundsatz is “Der 
oberste in der ganzen menschlichen Erkenntnis.” 

Relation is an Einheit, that is, a state of unity. Relation is not 
a product, not an association, but a state of unity. This is substan- 
tial. Can we say anything more? Yes. This Einheit is transcen- 
dental. That is, not in any sense a product. It is original. And 
this according to Kant is as far as one can go. 


Is it possible to take a step beyond Kant? To end our search 
with the elusive, transcendental Eimheit is not illuminating nor 
satisfactory. 

Let us consider. 

We wish an insight into the relation in terms of itself. Rela- 
tion is not the object. As object, the relation is denied. The mark 
of relation is expansiveness. Relation is not limits. This moment 
of negation is absorbed. The halter that holds the horse at the 
post is a sense-relation. It may be a foot in length or a mile. In 
each case it is a relation. The place of the horse is another relation. 
This place may be a pen, a farm, a county, a state, a world. In 
each case the horse is related as to place. 

It is this mark of quantity maintaining its identity in difference 
that is relation. The square of two is four. And yet two square 
is not four. The identity in essence is relation. We may now 
define relation as the schema by which the substance maintains its 
identity in varying forms. The one-many relation is the classic 
illustration. The one, which is quantity, maintains itself in the 
forms which are many. The quantity, one, has the quality of being 
itself in its other. 
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And so we come to the second definition of relation. It is the 
identity of quantity and quality. The quality here being the varying 
forms of the one quantity. 

Two things are important here. First, the relation is quantity. 
It is the one in the many. The quality here is a mark of the quan- 
tity. Secondly, the quality is because of its relation to the quantity. 
There is abundant illustration of this in theology, in morals, and 
social life. Forms come out of the one as source and must be 
imposed upon the many, if they are to have value. 

Kant makes relation a dynamical category. This made it im- 
possible to complete his research. In the end the category was for 
him a transcendental Einheit that escaped the utmost reach of 
knowledge. Had he seen that relation is quantity, he would have 
been more complete in his analysis. 

Relation is quantity. This quantity has the quality of main- 
taining itself in variety of form. So far our path is simple and 
clear. Qualities find themselves as related. 


Now comes the task. Qualities are not forms imposed upon 
the object by the one. They are in and of the object. They lie in 
the structure of the object, in its life. We now get a genuine dif- 
ference. The world is split into two kinds all the way down. We 
seem to lose the relation. 

This problem has tested the full might of the Western mind. 
The solution is modern civilization. The instrument is science. The 
list of schema created is impressive. Theory, law, cells, evolution, 
germs. 

These schema have a common purpose. They will maintain 
the relation in the presence of qualities, let these qualities vary as 
they will. 

At bottom this relation is quantity. This is the logical signifi- 
cance of the conscious effort of each science to state its findings in 
mathematical terms. 


At another time I hope to exhibit this movement of the Western 
mind to seize the relations in the changing world of life. It is the 
Logic of Science. 


H. H. WIitiams. 
UNIVERSITY OF NorTH CAROLINA. 
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WISH AND WILL. 


A REPLY TO MR. SALTER’S LETTER. 


My pleasure in Mr. Salter’s article in the October Monist is 
akin to his pleasure in mine. Both are trying to present new facts 
in old language and stumble in the attempt. The best that can be 
done is to avoid certain terms and to use other ones in a slightly 
different sense. When an expression is altered a singular often 
becomes a plural and what before was multiple gains a unified 
term. For this reason I avoid using such words as ultimate, per- 
manence, reality, original, and primary which raise questions that 
have no point when restated in modern terms. 

There was a time when everything was assumed to have a 


foundation and to be held up by some material support. Language _ 


developed in this period and has not been altered to meet new con- 
ditions. Now, we should not think of things being supported, caused, 
or as being ultimate but as parts of the series through which they 
manifest themselves. All change resolves itself into changes of 
form, never into change of substance. Any series can be traced in 
a fixed form for a given distance and then is lost. To go further 
means to hunt the consequent in the new form it assumes. We can 
therefore consistently ask what is the antecedent in a series and what 
the consequent, but it is a mere puzzle to ask what is the ultimate 
or which the reality. Each antecedent is in turn a consequent and 
each consequent an antecedent. Wherever a beginning is made there 
is a consequent ; when we have traced it to some preceding form there 
we have an antecedent which in turn may be a consequent in another 
series. 

It is only by making the ultimate something concrete which 
cannot be transformed without losing its essence that the opposi- 
tion arises which older thinkers found between the material and 
spiritual. If spirit and matter are entities all hope of a consistent 
philosophy disappears. Instead of thinking of ups and downs which 
leads to irreconcilable ultimates we should use terms that imply a 
circuit, thus permitting objects to be both before and behind each 
other. A dog chasing his tail is both ahead and behind his tail. 
Perhaps my evolution in this regard will help others. I wanted an 
economic interpretation of history based on food production but 
found that it exhausts the soil and leads to diminishing returns. 
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I strove therefore to find ways in which a return flow is obtained 
giving back to the soil what is lost in production. Finding this im- 
possible in terms of soil I sought a larger circuit. Food becomes 
what ?—Bone, muscle, and blood. Here I struck a snag. More food 
should lead to better blood and muscle, but I found it said that 
uplifts came not through better food but through toil, hardship, and 
sacrifice. This doctrine can be refuted by showing that the measure 
of good diet is not its quantity but the amount transformed into 
pure blood. It is this surplus that counts and not the waste incurred. 

No sooner did I get to blood than a new obstacle intruded. 
Thought, it is said, depends on the nerves with which blood-processes 
have little to do. If this is true the circuit fails as fully as it did at 
the other break. But if thought-processes are fundamentally blood- 
processes, not nerve stimulation, another step may be taken in the 
circuit. This is true if the antecedent to consciousness is a blood 
illumination, not a nervous shock. Shock is a form of illumination. 
not illumination a consequence of shock. The nervous circuit is 
a side circuit helping in adjustment, but not the source of con- 
scious life. 

At this point the series shifts from a physical to a psychic basis. 
Every illumination has a form and it is through the form that the 
interpretation takes place upon which thought-processes depend. 
Nerve action arouses thought only as it alters the form of the 
illumination we perceive. Form is the basis of thought; conscious 
processes are its interpretation. 

If this is correct the rest of the circuit is easy traveling. The 
form becomes wish, the wish creates structure; with the aid of 
structure it becomes will, and will through muscle transforms the 
external world in the direction of wish-fulfilment. A better world 
results in which more food is produced. A new circuit then begins 
with a greater effectiveness because it has back of it at each step 
a greater surplus. Each circuit on its physical side produces more 
surplus and on its mental side better articulated forms. Surplus 
and form are thus the measure of progress, each in its own sphere. 

I do not state this to show it to be logical but to show the 
nature of a circular process. In it, every element is both ahead 
and behind its neighbor. Each particular investigation can be car- 
ried on in its own terms for a while but soon a substitution must be 
made and a new series created that starts with itself and ends in 
something else. It is just as true but no truer to say the antecedent 
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of thought is food as to say food is the consequence of thought 
Each statement needs the other as its complement. 

With this explanation as a basis I can answer the questions 
Mr. Salter asks. I did say that no explanation of consciousness 
was adequate that did not relate it to its physical antecedents, but 
I would also have said, if occasion demanded, that no explanation 
of physical structure is adequate that does not reveal its psychic 
antecedents. Structure is a manifestation of wish and conscious 
wishes are the result of physical structures. This is not a play on 
terms but an endeavor to present thought as a process, not as an 
entity. Physical structure is thus a part of a process with antece- 
dents and consequences neither of which are structure. In a circuit 
such as I have described the vital elements—energy and wish— 
assume a temporary form in each of their stages. If this form 
disappeared with each transformation the next circuit would be as 
difficult as the preceding. But if each form persists it will be there 
on subsequent circuits to direct the vital forces. Structures endure 
longer than the circuit of which they are a part. An ax or tool can 
be used several times. The psychic struggles of any individual 
create structure—which structure not only serves this individual 
end but endures in the descendant making his circuits more effective. 
They create a surplus, aid in wish-fulfilment and thus lift psychic 
life to a higher level. 

Structure is thus the enduring element of a circuit. Heredity 
is its higher form but all other structure arises in the same way 
and performs a like office. The growth of structure is the growth 
of the universe, yet in its elements there is no such thing as struc- 
ture. All is flow, transformation, substitution—a fickle mass made 
coherent by something that comes from it but is not of it. 

Mr. Salter asks if wish can modify structure and thus create 
new structure—why may it not create structure ab initio? I thought 
I had said this. But a necessary qualification may separate my 
thought from his. A first state in which there were wishes and no 
structure is foreign to my thought. Each specific structure had a 
wish as its antecedent, but this specific wish also had a structure 
antecedent to it. Specific wishes make structure which aids in their 
fulfilment, but this structure makes new wishes which in turn create 
some needed structure; and so on ad infinitum without beginning 
or end. It cannot be said that all wishes preceded structure nor 
that structure as a whole preceded wishes but it can be said that 
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before each structure was a wish and after it a new wish demanding 
new structure. 

Nerves are structure, they persist; we can dissect them and 
analyze their content. It thus seems that they give a more secure 
basis of consciousness than a current of blood. This again is a 
case where words and their association mislead us. A flow can 
form as secure a base as can structure. A ship can be held up by 
stays or it may be held up by a current of water. If by water 
its support is constantly changing, our language then makes us think 
that the support is more fickle than if the support was stone or 
oak. But the support of the water is as secure as the flow of the 
river and is likely to be more permanent than stone or wood. 

So also is the case of a lamp whose illumination is sustained 
by a flow of oil. Never for an instant does the flame have the 
same base and yet it is as permanent as the flow on which it depends. 

This discussion leads to a problem which might as well be 
immediately faced. The terms first cause, permanence, feality, and 
original force are applied to God who seems to be degraded without 
them. It should be remembered that religious emotion centers about 
the thought of divine protection and not about material origins. 
Even now, as the late war shows, the war-god stands first in popular 
affection. It is the philosophers and not the people who have in- 
vented the above terms, and they did it to save from a crushing 
defeat and not to gain a complete victory. 

Science drove God out of the sensory world. This defeat the 
philosophers accepted but tried to save the concept by a retreat from 
the world of sense. Such a position has never proven satisfactory. 
God must be a God the sense can reach or be dethroned with the 
fairies, ghosts, and demons. All there is to the First Cause and 
similar concepts is the associations which philosophy has created, 
which associations should be altered to meet new conditions just 
as astronomy was transformed by the growth of science. The in- 
security which people felt about mill ponds losing their water was 
soon displaced. Gravitation held the water better than the older 
devices. So also will our relations to God become more secure when 
philosophy places him in a truer light. 

God is not the First Cause in the sense philosophers defined it. 
He is the Great Wish—the Super-Will expressing itself through 
material structure. Will is not that from which we come but the 
force that drives us on to fitting goals. Causes, first and last, are 
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mere trinkets in comparison with the Wish and the Will which 
makes the universe move onward and upward. The Was never 
equals the To-Be. 

This view will be called anthropomorphic. So it is. I accept a 
term meant to deride as a mark of honor. We do create God in our 
image and give him attributes we cherish. But if our wishes are 
the outcome of an urge that all feel, pointing to ends which all 
structure strives to attain, then the true God can be no other than 
the wished God. We make him and he makes us. It is just as true 
to say that God is a manifestation of nature as to say nature is a 
manifestation of God. The wish makes structure and the structure 
aids in wish-fulfilment. This is the ultimate circuit after which all 
other circuits are modeled. The higher concept of God is not that 
he is perfect, absolute, independent, and underivable. He is due 
to a long series of circular processes just as our material world is. 
Neither were made in the sense that they had a beginning but both 
grew in the direction of wish-fulfilment. The Growing, the Be- 
coming is the Ultimate. Philosophy cannot make concepts so per: 
fect as those revealed in nature’s processes. 

The difference, if there be one, between Mr. Salter’s position 
and mine is the relation of the foreground of thought to its back- 
ground. He seems to imply that the foreground—that of which we 
are directly conscious—is less than the content of the background; 
the latter being permanence, reality, and cause. To me the fore- 
ground and the background are on an equality. The foreground 
in any case is the part of a whole which we see, the background is 
what we infer. In this sense it is possible to speak of the physical 
background of consciousness as its antecedent without giving this 
background any priority. Structure is not a group of lifeless mole- 
cules arranged by chance; its background is a wish and wish- 
fulfilment is its end. To it, the wish is the unseen just as the phys- 
ical is unseen in consciousness. 

If nature is made of absolute unchangeable units there is no 
evolution. We should be honest in our thinking and decide this 
fundamental problem apart from the conclusions which follow its 
acceptance. If evolutionary processes mean anything we start at 
each stage from objective chaos and subjective wish and end the 
epoch in objective cosmos and subjective will. Wish acting on 
chaos creates cosmos; then cosmos and wish become will. In other 
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words, cosmos is the structure through which wish is transformed 
into will. 

Wishes are in their essence desires for permanence. We want 
to be immortal, we want reality, we want the absolute. All these are 
attained through structure and to the degree that they are attained 
we have the cosmos of the external world. Such are our crude 
wishes which become embedded in objective structure in the fulfil- 
ment of which our material satisfactions arise. But wish acting 
through this structure ceases to be wish and becomes will. It no 
longer wants permanence and reality, but yearns for self-expression. 
Thus wish and will get to be opposing forces. As wish I want 
permanence, as will I strive to become manifestation. I then place 
less value on self-preservation and more on self-expression. Will 
is thus a movement from reality to manifestation while wish moves 
in the opposite direction. 

Wish is thus the antecedent of structure—will its consequent. 
We get the power to do what we wish and then strive to do some- 
thing else. Hence the circuit—wish striving for reality while will 
turns reality back into manifestation. Every man has both these 
urges in him. 

Shakespeare lives in two ways. The libraries contain certain 
texts which give a material embodiment to what he wrote. But the 
greater Shakespeare is the influence he exerts on subsequent thought. 
This Shakespeare has no permanent structure. It is now here now 
there but always present. If all the copies of his books were de- 
stroyed he would still live, ever shifting his embodiment to new 
subjects. This is Shakespeare as will, or as we say, the spirit of 
Shakespeare. 

So, too, our nation and our culture lives in a material form in 
our laws, art, and other objective structures, but they also live in a 
supersensual form in the spirit they evoke. They move from age to 
age not by heredity nor by permanent structures but as a mani- 
festation without an enduring substratum. There is always a clash 
between those who want permanence of government or art and 
those who are moved by the spirit our institutions and culture evoke. 
One element is wish urging continuance and the other is will striving 
for self-expression. 

That sex is wish has been ably presented of late, but advocates 
of this err in assuming that because it is wish and therefore funda- 
mental we should yield to it. We do wish for sex pleasure, we do 








136 THE MONIST. 


want race continuance, but the process which leads to the fulfilment 
of these wishes has resulted in the creation of will, and will wants 
not sex pleasure but some form of self-expression. Will, therefore, 
suppresses sex that it may gain an end attained not by its own per- 
manence but by its becoming a supersensual urge which lacks a 
permanent background. 

Christianity has always been at cross purpose with itself be- 
cause it includes the wish to be immortal and the concept of losing 
life to live in others. The two views are patched together by theo- 
logical interpretation but the opposition is not thereby dimmed. 
Christ doubtless expected death as did Socrates. Thought of with- 
out resurrection, he is will striving for self-expression; as resur- 
rection he is wish for permanence. Religion is thus either a scheme 
of self-perpetuation or a manifestation of self through a changing 
background. 

The success of this paper depends on whether I can make clear 
the difference between the supersensual urge to transform oneself 
into other more effective forms and the physical wish to continue 
in some one form. The wish always strives for something specific 
and permanent. Will seeks for a flow that lacks a permanent em- 
bodiment. What I am, wish seeks to continue; what I am not, will 
seeks to gain. The two are, however, mutually dependent ; each is 
before and after the other. Between them a circuit is formed which 
results in a permanence of structure which is wish-fulfilment but 
also in a rapid transformation of structure which is a manifestation 
of will. Nothing is so temporary as the psychic if we think of it 
in terms of its physical background, nor so permanent if thought 
of as an enduring influence. This supersensual heredity is as real 
as its sensual counterpart. Each would fail but for the possibility 
of substitution at points where it loses its effectiveness. 

I state these things that I may not be open to the charge which 
Mr. Salter’s words imply of putting the physical before the super- 
sensual. If I have done so the facts can just as well be put the 
other way. If life is a process it is both these in turn. In each 
the other may be found if we are not led astray by words. Lan- 
guage helps us when we talk of ultimates, permanence, and reality. 
We can readily tell what is above or below, what abides and what 
disappears. We have a great affection for the “Rock of Ages” and 
little respect for what flits from form to form. All our words imply 
that whatever changes loses and whatever endures is superior. Mr. 
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Salter seems to assume that what can be well expressed in words 
has a superiority to that for which the expression is vague. To 
test him I shall not ask him to prove he is permanent, absolute, 
immortal, but ask what is the value of these concepts as compared 
with self-expression? Would he rather be permanent than be in- 
fluential? This I understand to be the difference between wish and 
will. To-morrow’s sun must rise on another world. Each form 
must die to make way fora superior. This is will but it is not wish. 
Is a sensual immortality better than a transforming influence? 
There is a possible confusion of thought it is well to avoid 
before closing. Can manifestation alter reality? This is a restate- 
ment in broader terms of the biologic problem: can personal activity 
influence the germ-cell? The believer in the absolute has always 
held what the biologist has now put in concrete terms. If activity 
can influence the germ-cell an orderly progress of organic beings 
results. In a deeper sense this is also true if manifestation can 
alter reality. But if both these questions are answered in the 
negative no orderly evolution can occur. Accidental changes would 
still be possible. We might wake up to-morrow and find that 
germ-cells, atoms, reality, and God are different from yesterday, 
but on them we could exert no influence. If, however, the differ- 
ence is a relative one, they being subject to slow cosmic changes 
and we to the rapid flow of sentiment life, then the reality which 
is behind all slowly alters to meet first the wish and then the will 
of transient creatures. In an orderly evolution wish and will must 
in the end mould reality just as in the biologic evolution action must 
influence the germ-cell. Between these two views the thinker must 
choose. The problem is to make the choice a rational one. 


What follows is not needed to answer Mr. Salter’s questions 
but is a necessary preliminary to any discussion which may follow. 
The essential element of my position is the thought of circular 
processes—transformations which end not in a new creation but 
in the return of the original in some more complex form. Each 
circuit means therefore some advance the sum of which is evolution. 

Processes are of three kinds, two of which are familiar while 
the third never has attained the place it deserves. In a mathematical 
process the terms of the series retain their identity, nothing is either 
added or taken from their content ; in an analytical process elements 
are subtracted at each step with the result that some pure form is 
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in the end obtained. This process if judged by results is a devolu- 
tion, not an evolution. Analytic processes are found only in arti- 
ficially constructed laboratories while mathematical processes are 
thought-processes carried on in human minds. All natural pro- 
cesses are synthetic since nature tends toward more complex forms, 
except where its forces are artificially isolated. It is therefore these 
syntheses we should try to follow and find how this greater com- 
plexity sustains itself. 

The difficulty in following such a series comes from the fact 
that at no one time are all the qualities of the complex unit mani- 
fest. Every change makes certain attributes of the antecedent re- 
cessive; the new elements may so dominate that the unit seems an 
independent creation. This is the case with probably all the reac- 
tions which we call chemical and certainly is true where the antece- 
dent is physical while the consequent is psychic. In such cases we 
are likely to lose sight of the fact that we are dealing with a con- 
tinuous process and think of each link as an independent unit. We 
thus give to each link a name which indicates its manifest attributes 
ignoring the recessive traits which are as much a part of the unit 
as those which at the moment make their presence felt. A syn- 
thetic series cannot therefore be traced with the ease which mathe- 
matical or analytical series present. The parts seem independent 
and the isolation is made emphatic by the words we use. 

There can, for example, be little doubt but that tropic and in- 
stinctive action are closely related, instructive action being more a 
complex because of the introduction of some new element. Yet we 
think of them as distinct because their manifestations are so differ- 
ent. A tropic act is judged by its physical antecedents while an 
instinctive is judged by the behavior which follows its action. We 
see only the behavior and not the recessive elements which are 
repressed. Yet doubtless the tropic elements are there and as 
active as ever, only their consequences are not manifest in behavior. 
Normal behavior is thus not only certain manifest traits but certain 
suppressions which prevent the outing of other inherent tendencies. 

The doctrine of the subconscious rests on this fact. All of 
the antecedent tendencies, the simpler grouping of earlier complexes 
are as active as ever in the mind, but they have no means of mani- 
festing themselves so long as the normal dominance of certain ele- 
ments is maintained. Break this dominance and the action of the 
simpler antecedent elements comes tothe fore. We then act as if we 
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were subnormal, subhuman, or even as if tropic reactions due to 
purely physical events were our masters. We save ourselves this 
confusion if we recognize that we are dealing not with independent 
units such as our words indicate but with a synthetic series of grow- 
ing complexity every element of which is active but only a few of 
which are manifest in a given conjunction. 

I shall give a series of these synthetic changes to illustrate my 
point, but the reader, to follow the series, must guard himself 
against the pitfalls which language creates. With each term he 
will have associations which dim the relation between antecedent 
and consequent, if not completely destroy it. Each term in the 
synthetic group will seem independent because we name it and 
think of it in connection with its manifest traits and ignore those 
which are for the moment recessive. With this warning I shall 
state the series and give a subsequent explanation of the connection 
between them which exists when we think of them in terms of their 
recessive attributes. 

Tropism becomes strain. 

Strain becomes visual form. 

Form becomes association. 

Association becomes wish. 

Wish becomes structure. 

Structure becomes will. 

Will becomes cosmos. 

We have no good word to use as the connecting link in these 
cases. Perhaps “is the antecedent of” or “is transformed into” 
would be better in specific instances. What I have tried to do is to 
name each step in the series of the dominant manifestations made 
at this point. This creates a jolt unless the reader keeps in mind 
the complex unit which is being carried along and thus disregards 
the associations the words almost inevitably impose on thought. 

I start with tropisms because they have in them no element of 
heredity, being determined solely by objective conditions. But if 
a tropism is judged as conduct it manifests itself as strain. The 
part is held in certain fixed relations and other acts than the one 
manifest are prevented. Strain, however, is manifest in conscious- 
ness not as strain but in some visual form. By it, the internal illu- 
mination is altered into some figure and through it we judge of 
what is happening externally. These forms become associations or 
complexes, and thus we get a series of mental substitutions which 
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become the basis of thought-processes. Out of these arise our 
wishes and aversions, the one being the index of external adjustment 
and the other of nonconformity with nature. Wishes then become 
structure which aid in their fulfilment, and structure manifests 
itself in will. Will in turn is plainly the result of the pressure for 
wish-fulfilment, but when once acquired moves not in this direction 
but toward the betterment of cosmic processes. The circuit thus 
starts with a given perfection of cosmic processes represented by 
tropic actions and ends in an improved cosmos. 

Such I take it to be the essence of a synthetic process. It seems 
disjointed because in each stage so many of its attributes are re- 
cessive. It is the only true natural process in spite of the fact that 
thought and laboratory processes seem to be of a higher order. 
Their simplicity, however, is their fault for it leads to the neglect 
of factors which are active even if incapable of observation. Some 
day we may manufacture a language which will enable us to carry 
a synthetic series through its complexities as readily as we now 
think in terms of mathematics or of the laboratory, but in the mean- 
time even the most alert will lose their way in the intricacies which 
synthetic processes present. 

There is a further point to which I return not because its bear- 
ings are obscure to Mr. Salter but because others may not see them 
as clearly as he does. To me, it is fundamental that the wish to 
do precedes the structural power to do what is wished. This will 
by most readers be turned into the familiar problem of the inheri- 
tance of acquired characters, to which I am not adverse if I am 
permitted to show the present status of this problem. The question 
thus asked cannot be answered by a direct yes or no but must be 
met by some new statement of the problem involved. By its pro- 
pounders the doctrine of acquired characters was upheld by the 
assumed inheritance of birthmarks and defective traits. Subsequent 
investigations proved the falsity of these assumptions and thus left 
the original position without a firm foundation. Admitting this, 
is it not likewise true that recent investigation has undermined the 
opposite doctrine? Its premises are: descendants vary, numbers in- 
crease, the less adjustive fail to survive and thus arises a steady 
tendency for a type to vary in the direction of better adjustment, 
a doctrine which falls as soon as the Mendelian law and that of 
unit characters are promulgated. Variation in descendants is due 
not to the modification of unit characters but to their dominance and 
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recession. A person who does not manifest a given unit character 
may have it in his heredity as fully as he who manifests it. His 
descendant may show again the trait which seems absent in the 
parent. The apparent new is not new but a new combination of the 
inherent unit characters. Variation is thus merely a variation in 
dominance, not a variation in heritable traits. Under these condi- 
tions elimination merely reduces the variety of combinations which 
may attain dominance. It tends to produce a pure stock, not a new 
stock. We see plenty of evidence of this in the various species of 
animals that have assumed a fixed form. Elimination thus tends 
to a fixity, not to an improvement. The premises of the argument 
depending on variation and elimination are thereby undermined and 
the position of the orthodox group becomes no sounder than that 
of the believer in the inheritance of birthmarks and physical defects. 

The solution to the problem involved must come from some 
new approach: Questions must be asked to which an answer can 
be given, and these must be more specific than those involved in the 
old controversy. 

In harmony with this program I would first ask: can wishes 
influence structure? The only possible answer to this question is 
that they can. The wish to be a blacksmith leads to development 
of arm muscles. Exercise which has a wish back of it invariably 
leads to an increase of the power to execute. 

The next question is: can the action of parents accelerate and 
retard the development of offspring? Here again the reply seems 
plain. Our educational processes are processes of acceleration. In 
each generation we transfer our wishes to our offspring at an earlier 
date and also give to them a greater power of execution. Wishes 
are thus not only transferred to offspring but also modify structural 
development in the direction of wish-fulfilment. 

I shall at this point be expected to jump to the conclusion that 
acquired traits are inherited. But this is going too fast. We have 
control of one element of the problem but have left a more im- 
portant one in the background which likewise needs a solution. 
Heritable action is through structures, and structures are the visible 
manifestations of unit characters. Is activity of this sort the first 
kind of activity or has it a predecessor? This brings up the relation 
of structural to tropic activity. Are we forced to make a given 
movement and then acquire a structure with which to do it, or must 
we wait for the appearance of structure before a given movement 
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can be performed? The essential element in tropic movement is 
that it is caused not by inherited structure but by the direct action 
of external forces. The act is done by the aid of light, heat, gravi- 
tation, or other vironal pressures. Do forced movements of this 
sort precede or follow the development of a structure to do the act, 
or do they follow the appearance of the unit characters out of 
which voluntary movements arise? This is the real question, and 
not, Are acquired characters inherited? To it there can be but one 
reply; the forced movement antedates the voluntary movement de- 
pending on structure and unit characters. 

The difference between the two views of heredity can be put 
in this way. If forced movements come first an organism is held 
to the doing of a particular act through objective forces until the 
hereditary mechanism is developed by which the movement is made. 
It does the act and then develops a mechanism by which the act is 
done in a better way. No use is made of the concept of infinite 
variability nor of the influence of elimination. Heredity follows 
along the line along which physical forces compel it to move. 

The accepted biologic theory runs counter to this. First vari- 
ability of offspring, then overpopulation, and then elimination. 
Progress comes through the competition of living organisms ; while 
the rival theory assumes that it comes through the pressure of ex- 
ternal forces on all individuals. The rate of increase of a species 
is of no consequence if the pressure which leads to progress acts 
on all members of the group. We thus build a theory of natural 
compulsion as contrasted with a theory of natural selection. 

I use these facts to get an issue in modern terms which when 
once stated and its import clearly apprehended can have but one 
answer; yet if left in this form the victory is a barren one. The 
vital. question is not whether there are physical forced movements, 
but whether these are also psychic tropisms. As the moth ap- 
proaches the flame because it has no mechanism by which to turn 
away, do we also act because of unseen forces which we have no 
conscious mechanism to resist? This is the problem of the un- 
conscious. What we have in consciousness is a group of structural 
mechanisms, the outcome of certain inherited unit characters. In 
our subconsciousness we have a group of tropic forces which control 
our activity until mechanisms are inherited by which they may be 
suppressed. We gain in freedom as we grow in heredity since the 
power of suppression depends on the growth of heritable traits. If 
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this is correct the wish to do precedes the structure by which the 
act is done. I do not say the wish causes the growth of mental 
structure but merely that it is the antecedent. 

The whole case can be better put by thinking of the wish as 
the representative consciousness of subconscious forced movements. 
What we wish we must do even if we have no mechanism with 
which to do it. It represents therefore the force which is com- 
pelling structural growth, while acquired characters represent the 
distance heredity has gone in the fulfilment of wish, or, in other 
words, the movement of heredity to meet the demands of the tropic 
forces acting in our subconsciousness. Wishes and acquired char- 
acters are not causes. They are indexes of the pressure exerted 
by underlying, as yet non-structural forces. 

While I have used the term “psychic tropisms” to contrast them 
with “physical tropisms” I would not be understood to imply that 
they are purely psychic. What seems psychic is mainly physical. 
We get a better contrast by putting the nerves in contrast to the 
blood. Most of our heritable mental mechanisms are nervous and 
from them our conscious acts arise. Most of our mental tropisms 
act through the blood which in turn has its vital content determined 
by certain glands. If in the place of heat, light, and gravitation we 
put certain well-known glands we can explain the tropic part of 
our activity as readily as we can account for the movement of a moth 
in the presence of light. 

In psychology the question is often asked: does muscular action 
precede or follow mental emotion? Both answers are in part right. 
If we act through what we have structure with which to act the 
action precedes the emotion. This is true in the main of conscious 
mechanical acts. But if we are in the grip of a subconscious forced 
movement emotion boils before action begins. This means that 
certain glands throw their content into the blood, and of the change 
we become conscious in a rising tide of emotion. Then we must 
act even if our conscious judgment tells us that action is vain. We 
must try to do the impossible and keep trying until the mechanism 
arises on which victory depends. The wish thus becomes will, but 
what will will do emotion cannot say. It is a law unto itself and 
may choose not to attain the wish but to suppress the emotion of 
which the wish is the visible representative. 


S. N. Patten. 
PHILADELPHIA. 
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REFLECTIONS ON PROFESSOR PATTEN’S VIEWS. 


I agree that the difficulties of language in a changing world 
of discourse are great, but I do not see that with all his good will, 
Professor Patten succeeds in avoiding the use of such terms as 
ultimate, permanence, reality, original, and primary, and I doubt 
if he can. The distinctions which they, or their equivalents, stand 
for have become almost a part of the structure of human thought. 
The mistake is only in taking them in any absolute sense. Some 
things are more ultimate or permanent or real or original or primary 
than other things—that is perhaps all we can say. A final ultimate, 
an absolutely-permanent, an unconditionally real, an original that 
has no manner of derivation, a primary that is not itself in some 
sense a secondary, may be a Gedankending entirely and no reality— 
though, on the other hand, I do not think we can say positively that 
it is, the exhaustion of the possibilities of being not being an easy 
attainment. But as | used the terms in my previous paper, I did 
not take them in a more than relative sense. Once after saying 
“fundamental” I added as an equivalent “more fundamental,” and 
this was my implicit meaning all along the line. And in this relative 
sense I find Professor Patten himself using the terms in the present 
article, which I am glad to have been in any measure the means of 
provoking. He speaks, for instance, of the “return of the original 
in some more complex form,” of structure as the “enduring element 
of a circuit,” of “elements” of the universe in which there is no 
such thing as structure (surely akin then to “primary” forms of 
reality) ; he even refers to the “reality behind all” (as slowly alter- 
ing),.and of “the Growing, the Becoming” as “the Ultimate.” I 
hardly think we differ in the principles of our use of language, how- 
ever we may vary in their concrete and detailed application. 

The most general conception which Professor Patten now 
offers is that of the order of existence as serial and even circular. 
The antecedents and consequents in a series are equally real (though 
some may be or become recessive)—the antecedent is no more 
original or ultimate than the consequent. The material (or phys- 
ical) and the psychical are on the same plane, or if the material 
comes first and the psychical later, this does not mean that the 
material is more primordial in the world, but simply that it hap- 
pens to appear first. When a blood illumination (I am not just 
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clear as to what this means, but no matter for the purpose in hand) 
occurs, and consciousness follows, that is not that the former causes 
the latter, but that there is a change, and these are the two terms 
of the change, the consciousness being quite as ultimate as the illu- 
mination of the blood, i. e., neither being really ultimate, language 
of this sort being, when strictly taken, irrelevant. The trouble is 
that we substantize what are only phases of a process, and after 
we have thus separated them we cannot easily get them together— 
hence a problem. As Professor Patten puts it, changes in the 
world are changes of form, not of substance. (Does not this 
imply, I may ask in passing, that the physical and psychical are of 
one substance? Or, in this view, is substance an irrelevant con- 
ception—a misconception like that of the two substances or entities 
which Professor Patten repudiates?) 

But this is only a part and not the most characteristic part of 
Professor Patten’s conception. The order of existence is circular 
as well as serial. Professor Patten’s illustration of an economic 
circuit—starting with the material, passing through the psychical, 
and returning to the material again, is very interesting, biograph- 
ically and theoretically. The antecedent of thought here is food, 
but it is just as true that (more) food is the consequent of thought. 
The process does not run on indefinitely on one line, but returns 
on itself, and what is gained by the circuit becomes (or may be- 
come) the starting-point for a new circuit. Possibilities for in- 
definite progress in the course of the world’s history seem thus to 
be opened—each circular series of changes enriching the world with 
a new result. 

It is in the light of this general view that I must now regard 
the questions of my previous article. I understand Professor Pat- 
ten a little better; do I find myself therefore satisfied? My prime 
question was as to the interpretation of energy, or pulses of energy. 
I thought I detected in Professor Patten’s language the view, or 
suggestion of a view, that the inner meaning of a pulse of energy 
was a wish—or at least something of a psychical nature (in most 
cases when I speak of “wish” hereafter, I take the liberty, to avoid 
many words, of using the term in this representative sense as stand- 
ing for the elemental, or more elemental, psychical forces in general). 
As I understand him now, the physical and psychical are not con- 
temporaneous, one being manifestation, the other the reality mani- 
fested, but terms in a series, the physical coming first and the 
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psychical afterward or the psychical first and the physical afterward, 
according to the stage of the process which is had in mind. The 
physical (visible structure, for example) may be second in relation 
to wish, but the wish itself is second in relation to a pulse of 
energy—at least wish becomes zwi/l only as wish has created a struc- 
ture which is the indispensable prerequisite of will. This is an 
intelligible view, and Professor Patten appears not to shrink from 
its uttermost consequences. Speaking of the universe at large, the 
“vital” elements, “energy and wish” (notice “vital,” signifying I 
presume, that they are sources of change, in contrast with structure 
which tends to be stable—also ‘and’, implying apparently that 
energy and wish are two, not one), are viewed as ever playing their 
part, giving birth to structure, the structure giving birth in turn to 
new and higher manifestations of themselves, and their earlier form 
being itself in turn conditioned by structure of a more rudimentary 
nature. “Each specific structure had a wish as its antecedent, but 
this specific wish also had a structure antecedent to it....and so on 
ad infinitum without beginning or end’. That is, wish and energy, 
wish and structure too, are equally primordial (so far as the word 
is allowable) in the world, the difference being simply in the time of 
their manifestation and the degree of their complication. We have here 
the difficulty of an infinitely attenuated wish and an infinitesimal struc- 
ture at one end (if there be an end) and of an infinitely organized 
wish and an infinitely complex structure at the other end (if there 
be another end), but the difficulty is one perhaps involved in all con- 
ceptions of an infinite series and need not detain us here.? 
Professor Patten’s ventures into the theological realm in this 
connection I will refer to only in passing. I am not particularly 
1 Professor Patten says, “It cannot be said that all wishes preceded struc- 
ture nor that structure as a whole preceded wishes, but it can be said that 
before such structure was a wish and after it a new wish demanding new 


structure’—and no doubt he would equally say, “Before each wish was a 
structure and before that structure another wish and so on.” 


2 may remark here for the curious that another conception of the circular 
nature of reality was advanced by Nietzsche. The possibilities of progressive 
evolution are limited in his view, owing to the finite nature of the constituent 
forces of the world, and when the maximum point has been reached, disinte- 
gration sets in, chaos (lack of structure) returns, and in time a. process of 
evolution begins over again. The course of existence is thus literally circular, 
while with all the circularity in Professor Patten’s conception the course of 
existence im grossen und ganzen moves on in a straight line, and there is 
never an actual return to an earlier starting-point. In accordance with his 
view, Professor Patten thinks that all natural processes are synthetic, nature 
tending ever toward more complex forms (except where its forces are arti- 
ficially isolated) ; but is this true? Is not disintegration or devolution and 
return to relative chaos as natural as movement toward higher organization? 
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interested—at least at present—in a “First Cause” and I am not 
sure that, if I were, I could find a substitute in “the Great Wish” 
or “Super-will.” For the time being I tend rather to a pluralistic 
conception of the forces of the world. However, I agree that for 
me at least “the higher concept [because the only practically attain- 
able one] of God is not that he is perfect, absolutely independent, 
and unknowable. He is due to a long series of circular processes 
just as our material world is.” It is essentially the Nietzschean 
conception of the Divine (equivalent to Superhuman, Superman), 
which is a result of evolution, not its beginning. Nietzsche would 
also agree with Professor Patten when he speaks of “the Growing, 
the Becoming” as “the Ultimate” (only he would add to “the Grow- 
ing,” “the Diminishing, the Perishing’’) ; in one passage he char- 
acterizes his view as an “inverted Platonism,”’ saying that the 
further we get from “real Being” the better (i. e., theoretically, not 
necessarily practically) .* 

When, however, Professor Patten proceeds at this point to 
speak of what he suspects to be the real difference between his 
position and mine (“if there be one,” as he courteously adds), he 
comes to the rub of the difficulty, i. e., my difficulty. “He seems 
to imply,” says Professor Patten referring to me, “that the fore- 
ground—that of which we are directly conscious—is less than the 
content of the background; the latter being permanence, reality, 
and cause. To me the foreground and the background are on an 
equality.” Now just what do I think? To explain fully would be 
going beyond the righteous limits of the present discussion, i. e., 
of my part in it; I am principally a learner here, desirous of getting 
another’s point of view and only incidentally advancing a tentative 
view of my own. But I will say what I can say in a few words, 
saying it rather dogmatically perhaps, as Dr. Carus used sometimes 
to describe statements of his views, meaning only that he omitted 
the underlying reasons and also necessary qualifications. Professor 
Patten speaks of the “physical” as “unseen in consciousness.” That 
is just the reverse of my way of thinking. By “physical” qualities 
I suppose we all mean—at least I mean—such things as heat and cold, 
sounds, sweet and sour, odor, color, resistance, hardness, pressure, 
weight, size, and the like; sometimes they are grouped in secondary 
and primary classes—but they are all alike physical. Now as I 
conceive matters, they are every one of them open to consciousness, 
directly experienced by consciousness; there is nothing occult or 

8 Werke, IX, 190; X, 160. 
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hidden about them. They are immediately felt—in fact, to separate 
them from feeling and make them into a world apart is a most 
problematical thing, if indeed it can have the dignity of being prob- 
lematic at all. They are a part of experience, and independently 
of experience really mean nothing, are an Unding. Does a pain 
mean anything if it is not felt? As little does heat or weight mean 
anything if it is not felt. This is not saying that there is not some- 
thing connected with the experiences that may not exist apart. We 
do not arbitrarily create them and cannot arbitrarily change them; 
somehow they are forced upon us and in just the specific shape they 
take. In given circumstances, I must experience red, must feel 
weight (I am now leaving abnormal conditions or dream phenom- 
ena out of account). But what is properly physical is feeling, 
somebody’s (or something’s) experience, all the same; separable 
from experience it is nothing. (‘‘Consciousness,” in the sense in 
which it has become something debatable in recent times—or may 
be even held to be non-existent—may not be necessary to the phys- 
ical, but the germ, or germs, out of which consciousness—if it 
exists—develops, namely, feeling, is. Consciousness, in the proper 
and perhaps only legitimate sense, is attention, and this is a sec- 
ondary thing in psychical life.) 

And yet when I reflect at all about the matter, I see that colors, 
sounds, odors, resistances, weights, etc., are evanescent phenom- 
ena—they are feelings, experiences, coming and going; there is no 
steady, constant red and no steady, constant weight—indeed, such 
experiences would be intolerable, and inconsistent with the practical 
necessities of life. The world that stretches out beyond [and in- 
cludes] our bodies is a world of our imagination or thought rather 
than one of actual immediate experience—we picture and spread 
out a panorama of what we have experienced or other people have 
experienced, or of what we think we or others might experience. 
‘We customarily think of this largely possible world as an actually 
existent and relatively constant thing; but it is in good measure 
neither actual nor constant, if experience is an inseparable part of 
it, for experience, as we humans have it at least, is momentary 
and fragmentary. We are thus driven, or at least led, to go out 
beyond the circle of our feelings if we want something that is 
anywise abiding. Yes, and a deeper impulse still seems to be at 
work. For with such minds as have at last come to us in the course 
of evolution, we incline to look for an explanation of anything that 
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suddenly arises and then passes away; we think it must come from 
somewhere, must have some ground or reason for being (however 
momentary may be the being, and all the more indeed just because 
it is momentary )—that is, we look for the agents or factors that 
produce it, and produce it in just the particular definite shape and 
outline that it has. If we could produce heat and cold, sound and 
color, resistance and weight at will, all would be different—it might 
be a world, but it would not be our present world, in which arbitrary 
will or thought or fancy or imagination do nothing—they cannot 
of themselves give birth to a single sensation. Hence, if we do 
not do the work, somebody or something else must—supposing 
that there is any sense in reasoning at all. We are led then, I say, 
to conceive of agents beyond ourselves in order to account for what 
happens to us, i. e., our experiences,—agents or factors that con- 
dition them, explain them, cause them, or are responsible for them, 
whatever the form of speech we may prefer. In short, we must 
go out of the world of experience to account for the fact that we 
have experience—or at least this very particular and definite kind 
of experience of which I am now speaking; something or some- 
things, we reason, lie behind it or beyond it or above it or below it— 
whichever preposition we choose. 

Now this point of view I judge that Professor Patten does 
not share, and here I think is the primary ground for our differ- 
ence, as far as it exists. To me the foreground of thought and its 
background (these words interpreted as above) are not on an 
equality. I believe—perhaps I cannot say more than “believe”’— 
that what gives me feelings of sweet or heat or sound or weight is 
or may be more permanent than sweet or heat or sound or weight 
itself, that it may be very little if at all affected by the fact that it 
works these changes in me, that it is to this extent an independently 
real and would exist just the same whether I were on hand to be 
affected by it or not. The physical is thus most decidedly a sec- 
ondary phenomenon or fact in the world. It is known directly, but 
it is not self-sufficient, or stable, or anything but a revelation (per- 
haps ultimately for practical purposes) of forces or agents behind 
it. These forces or agents may not be indeed themselves stable or 
self-sufficient, they may be conditioned or determined by something 
beyond them, but they are at least more stable and self-sufficient 
than the passing experiences they give rise to in us; for example, 
what gives me the sense of weight to-day may have given me the 
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same sensation ten years ago, and might have any day in between; 
in other words, it was there, and relatively unchanging, though I 
had no experience from it whatever in the intervening time and 
though conceivably no one else had experienced it during that time 
either ; in short, it is in common parlance, a more permanent thing, 
a more real thing, more nearly an ultimate thing than the momentary 
accidental effects it has had on me. 

A query then arises as to how we are to think of these metem- 
pirical (meta-physical, super- or sub-sensible—they are all equiva- 
lent expressions) forces or agents. Now it was because I thought 
I found the suggestion of an answer that I was so interested in 
Professor Patten’s first article. He spoke of pulses of energy 
rising, e. g., on the surface of an ameba, and sinking back and 
reappearing at some other point of the surface. These are, as I 
should say, physical phenomena, my (or somebody’s) observation, 
or experience, resolvable at last into shades of color, with their 
varying outlines, degrees of resistance, with their varying extent 
or size, and so on. But the interesting thing was that Professor 
Patten seemed to give a certain interpretation of them. He spoke 
of them as “a wish striving for fulfilment,” although “objectively 
considered” they were “a series of surface projections created by 
a passing pulse of energy.” He characterized them formally as 
“on their physical side surplus discharges” (italics mine). That 
is, there was by implication another side, and an interior view of the 
physical phenomena was suggested. The view seemed hardly to 
be held to quite consistently, but it was there, and I strove to see 
if by interpretation consistency could be made out—hence my little 
paper. But now I see that Professor Patten did not quite mean 
what I thought or hoped he did. Wishes or will and energy or 
structure are not, in his view, inside and outside of the same reality, 
absolutely coexistent and contemporaneous (supposing an observer 
is on hand), but successive things, now one, now the other in evi- 
dence, all quite on a par so far as their existential quality is con- 
cerned, no one being more primitive and primordial than another. 
The view is still extremely interesting, and far and away ahead 
of the ordinary materialistic view, according to which the psychical 
is the outcome or product of the physical; still it does not sat- 
isfy me—at bottom, I suppose, because I hold to what I hope 
I shall not confuse the reader by calling an idealistic interpreta- 
tion of the physical, while he holds to the realistic or common- 
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sense view (ultimately, I should add, I am just as realistic as he).* 
All the same, I am profoundly indebted to him for his vigorous 
and keen vindication of the shaping influence which the psychical 
may have on the physical, though I might state the influence in 
terms which he would not approve (see the close of my previous 
article). 

* * * 

I may add two or three minor comments, though I fear I have 
already exceeded the limits of space allowable to me. Professor 
Patten says that though the growth of structure is the growth of the 
universe, “yet in its elements there is no such thing as structure. 
All is flow, transformation, substitution—a fickle mass made co- 
herent by something that comes from it but is not of it.” But do 
not wishes belong to those elements, and are not wishes ever creat- 
ing structure or tending to? Indeed, must not structure in some 
infinitesimal form at least always belong to the universe, if wishes 
are at work? 

The developments of Professor Patten’s distinction between 
wish and will now made by him interest me, and I recognize their 
validity within limits, though I might use different language—I will 
not undertake to discuss them now. However, in answer to his 
express question, “Would he rather be permanent than influential?” 
I will say that I certainly hope that I should be great enough to 
prefer survival in the form of an impersonal influence (supposing 
there was something of worth in me) than in the form of my pres- 
sent most finite self—or, to use Professor Patten’s phraseology, I 
should rather be “influential” than “permanent.” Is there not a 
suggestion of a similar idea in the saying attributed to Jesus, “Ex- 
cept a corn of wheat fall into the ground and die, it abideth alone; 
but if it die, it bringeth forth much fruit,” and still more distinctly 
in such language as “It is expedient for you that I go away, for 
if I go not away, the Comforter [elsewhere described as leading 
into all truth] will not come to you” (John xii. 24; xvi. 7). 

Nothing could be happier than what is said of tropic and in- 
stinctive action. I think there is no gainsaying the fact that in 
instinctive actions the tropic tendencies are still there; but would 
Professor Patten say that in the antecedent purely tropic movements, 
the instinctive tendencies were there? Perhaps not—surely they 


4If idealism is, as it is sometimes regarded, the doctrine that “the act of 
knowing constitutes, creates, or modifies the things known, with the result that 
the entire world, in so far as it is knowable, is indissolubly bound up with the 
reality of a mind, or minds,” then I completely dissent from it. 
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are not discoverable—but if they are not in any sense there, how 
do they ever come to be, and, when they come, are they not an 
outright creation? If, on the other hand, we say that tropism 
itself is essentially (interiorly) psychic, the difficulty vanishes— 
or at least diminishes. In other words, does the “complex unit,” 
of whose evolution Professor Patten speaks, become complex, or 
is it in germ and possibility complex from the start, the possibility 
passing from a state of dtvams to one of evépyea? More briefly 
still, are there ever tropisms “determined solely by objective con- 
ditions” (as Professor Patten supposes), save as one psychic ten- 
dency may be more determining, stronger, than another? Pro- 
fessor Patten once speaks of factors in a synthetic process, which 
are “active, even if incapable of observation’—may not this lan- 
guage have a wide application? May not factors, indeed, be in- 
active and yet truly exist, or, to speak more correctly, may there 
not be elements in, or bound up with, a synthetic process which 
have to wait for time and occasion to become factors at all? 

Professor Patten says that wish is not the cause of structure, 
but merely the antecedent. None the less, he uses the words “in- 
fluence,” “modify,” “action,” “mould.” If he had said “does not 
create” (in the old sense), originate, I could understand. He even 
goes so far as to speak of wishes in this connection as “indexes” 
(of the pressure exerted by underlying, as yet non-structural forces) 
rather than anything else, but if they do not effect something, what 
is the occasion for them, what is their use, why in the economy 
of nature may they not be spared? And, after all, does cause 
mean anything more than that which effects? 

Professor Patten still continues to use language at times, notice- 
ably at the close of his present article, which suggests the view 
that the physical is the more primary or original thing, the wish 
being simply a reflection or index or representation of it—not quite 
epiphenomenal, indeed, for it can in turn effect something in the 
physical realm, but still secondary. According to my view, or at 
least the view I am now interested in suggesting, it is always 
primary (i. e., more primary than the physical). A wish need not 
be conscious, i. e., attended to by anybody, may be a mere tendency 
or impulse, representable physically as a blind movement, and yet 
be real, indeed the substance of what appears as movement to us. 
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WILLIAM M. SALTER. 
WASHINGTON, D. C. 
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THE CRIB OF CHRIST. 


The crib of Christ, which was set up in the churches at Christ- 
mas, contained figures of the Holy Family as well as an ox and an 
ass. The congregations danced around it, singing carols. This 
singing and dancing was a survival of the pagan ritual of the feast 
of the winter solstice, which the Church could not abolish.? The first 
Christmas crib is said to have been set up by St. Francis of Assisi 
in 1223.8 

Hermann Usener has shown that the 25th of December was 
not observed as the feast of the Nativity before 354 a. p.* In his 
article on the Nativity narratives in the Encyclopedia Biblica (col. 
3344, §6), he says that the addition of an ox and ass to the manger 
is due to popular imagination, partly influenced by the liturgy ;> but 
we read in the Gospel of Pseudo-Matthew,® which may have been 


1 The last lines of the old Dreikénigslied in the “Kinderlieder” appended 
to Des Knaben Wunderhorn are: “Es waren da zwei unverniinftige Tier’, | Sie 
fielen nieder auf ihre Knie. | Das Oechselein und das Eselein, | Die kannten 
Gott den Herren rein. | Amen.” The last stanza of Christkindleins Wiegenlied 
begins: “Schweig, Eselein, still, |Das Kind schlafen will, | Ei Oechsle nicht 
brull’, | Das Kind schlafen will.”’ In the third stanza of a Wiegenlied we have: 
“Eya! Eya! schweig, du trautes Kindelein, | Es beisst dich sonst ein Eselein,| 
Und stésst dich Josephs Oechselein zu Bethlehem.” See Eduard Grisebach’s 
new edition of Des Knaben Wunderhorn (Leipsic, 1906), pp. 835-837; cf. 
Haupt, Biblische Liebeslieder (Leipsic, 1907), p. li, note 59. 


2 See Haupt, Purim (Leipsic, 1906), p. 11, line 11. 
3 See Encyclopedia Britannica, 11th ed., Vol. 5, p. 379b. 


4See Lagarde, Mitteilungen, Vol. 4 (Gottingen, 1891), p. 311; cf. En- 
cyclopedia Britannica, 11th ed., Vol. 6, p. 293. 


5It may have been suggested by Luke xiii. 15 where we find ox and ass 
in connection with phdtne; but the fact that” phatne means manger in Luke 
xiii. 15 does not prove that it has the same meaning in Luke ii. 7, 12, 16; the 
first two chapters of the Third Gospel were not written by St. Luke; see the 
beginning of my paper “The Child in Luke i. 76,” in The Monist, April, 1919. 


6 The Evangelium Pseudo-Matthaei (Chapter XIV) says: “Tertio autem 
die nativitatis Domini egressa est beata Maria de spelunca, et ingressa_ est 
stabulum, et posuit puerum in presepio, et bos et asinus adorabant eum. Tunc 
adimpletum est quod dictum est per Isaiam prophetam dicentem: Cognovit 
bos possessorem suum, et asinus presepe domini sui. Ipsa enim animalia, scili- 
cet asinus et bos, in medio eum habentes incessanter adorabant eum. Tunc 
adimpletum est quod dictum est per Habacuc prophetam dicentem: In medio 
duorum animalium innotesceris.” See J. C. Thilo, Codex Apocryphus Novi 
Testamenti (Leipsic, 1832), p. 384; cf. Tischendorf’s edition in his Evangelia 
Apocrypha, 2d ed. (Leipsic, 1876), and the translation in K. F. Borberg, 
Die apokryphischen Evangelien und Apostelgeschichten (Stuttgart, 1841), p. 
268; also E. Hennecke, Neutestamentliche Apokryphen (Tubingen, 1904), p. 
25* and p. 47. Thilo calls the Gospel of Pseudo-Matthew Historia de nativt- 
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compiled about 350, that when Mary placed the Babe in the manger, 
ox and ass worshiped Him,’ thus fulfilling the prophecies of Is. 
i. 3 (The ox minds its owner, and the ass its master)® and Hab. 
iii. 2, where we find in the Greek Bible for Heb. bé-qérb shanim 
hayyéhi, which is supposed to mean In the midst of the years 
revive it, the rendering en méso dyo séon gnosthése,® followed by 
a second interpretation of this clause: en to engizein ta éte gnos- 
thése..° This second rendering was adopted by J. D. Michaelis 
who translated in 1782: wenn die Jahre herankommen, when the 
years approach. 

The reading bi-géréb is undoubtedly better than the bé-qérb 
of the received text; géréb, however, is not the infinitive construct 
of the verb gardb, to approach, but the construct state of a sub- 
stantive garéb, approach, proximity, nearness, which appears in 
Arabic as garab.‘!_ In Ezek. vii. 8 we have migq-garéb, shortly, soon. 


tate Mariae et infantia Salvatoris, but in the oldest manuscript it is entitled 
Liber de ortu beatae Mariae et infantia Salvatoris a beato Matthaeo evan- 
gelista Hebraice scriptus et a beato Hieronymo presbytero in Latinum trans- 
latus; see Holtzmann, Einleitung in das Neue Testament, 2d ed. (Freiburg 
i. B., 1886),p. 540; cf. Hauck’s Realencyklopadie fiir protestantische Theologie 
und Kirche, 3d ed., Vol. 1 (Leipsic, 1896), p. 656, line 48; Vol. 13 (Leipsic, 
1903), p. 313; Encyclopedia Britannica, 11th ed., Vol. 2, p. 179b; Vol. 17, pp. 
812a and 814a; Hastings, Dictionary of ‘the Bible, Vol. 2, p. 776, note *, 


7 Cf. Hastings, Dictionary of the Bible, Vol. 3, p. 288b, line 5. 
8 Crib is a gloss; the meter is 2 + 2. 


® The view that this is a patristic interpolation (see The Open Court, No. 
706, p. 191) is unwarranted; cf. also the conclusion of Dr. Rudwin’s paper 
Die Prophetenspriiche und -zitate im religidsen Drama des Mittelalters in Vol. 
50, Part 3, of Saat auf Hoffnung (Leipsic, 1913). 


10 The doublets in the Greek Version have been explained by Louis Cap- 
pel; see the quotation in Laur. Reinke, Der Prophet Habakuk (Brixen, 
1870), p. 133. Happel, Das Buch des Propheten Habackuk (Wirzburg, 1900), 
p. 47, remarks: “Unter den beiden Tieren verstand S. Hier[onymus] und 
S. Aug[ustinus] nach Zach. 9, 9: Matt. 21, 2-7 [contrast Journal of Biblical 
Literature, Vol. 35, p. 288] die Juden- und Heidenkirche oder die beiden 
Testamente. Die Beziehung auf Ochs und Esel an der Krippe des Herrn, die 
zuerst im Evang. Ps. Matthai [cf. above, note 6] genannt werden, wird falsch- 
lich Orig[enes], Ambrosf[ius], Gregor [ius] Nyss[enus, i, e., St. Gregory of 
Nyssa, c. 331-396] zugeschrieben,” with the reference: “Knabenb. 1. c. p. 96,” 
i. e., Commentarius in Prophetas Minores auctore J. Knabenbauer, Parisiis, 
1886. Geo. A. Smith, The Book of the Twelve Prophets (London, 1898), Vol. 
2, p. 157, refers to St. Augustine’s exposition of the Septuagintal version of 
this Psalm in De Civitate Det, XVIII, 32. 


11 There is no evidence that there was a noun gorb, proximity, in Hebrew, 
although we have girba in Syriac, and qurb in Arabic. For French prochaine- 
ment, German ndchstens, we find in Syriac: bé-qurba or min-qurba; but also 
géraba (which means, as a rule, war, originally approach, attack) signifies 
nearness (like garribitha or mithgarbaniithd). For Syr. min-qurbé we have 
in Arabic: ‘an-qaribin or ‘an-qurbin, and in addition to qurb, nearness (in 
place, time, or relation), we have also garaéb, which appears in Hebrew as 
garéb, In Ethiopic we find géraba or ba-gérab, near. 
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We can just as well say bé-garéb. The phrase bi-géréb shanim 
means literally in the nextness of years, i. e., in the next (few) 
years. In German you say for in the next (few) days either 
in den nachsten Tagen or nichster Tage. The clause bé-gérb sha- 
nim hayyéhit, revive it in the midst of the years, is meaningless, and 
even if we read bé-gérb shéndim (or shéné)hayyim, this could not 
mean in medio duorum animalium.’* Heb. hayyim signifies vivi, 
not animalia, and duo animalia would be shtdim (or shté) hayyoth ; 
but ox and ass would not be called hayyéth, which denotes wild 
beasts, and while we might say bé-qérb hayydth rabbéth, in the 
midst of many beasts, we should expect bén shté hayyéth, between 
two beasts. If a Hebrew writer wanted to say that bezoar-stones 
had been found in the stomach of two wild goats, he might use the 
phrase bé-qérb shtdim hayyéth. 

Louis Cappel (1650) suggested reading hawzwéhii, indicate it, 
instead of hayyéhii, revive it. The clause bi-géréb shanim hawwéhit 
is a gloss (or variant) to bi-qéréb shanim tédi‘, but instead of 
tédi’ we must read the passive tizwwadé’. The couplet prefixed to 
the Maccabean psalm in the third chapter of the Book of Habakkuk 
should be restored as follows: 


Yahwé shamda‘ti shim‘éka wé-raithi élohdi po‘léka 
« Bi-géréb shanim tiwwadé bi-régz rahhém tizkor. 





(a) bi-géréb shanim hawwéhi 


O Juvu, I heard of Thy fame, I shall see,O my God, Thy work. 
@Thou'lt manifest Thyself in the in wrath Thou’lt remember 
near future, mercy. 





(a) indicate it in the near future 


This couplet should be followed by verses 15, 16. The sea and 
the foam of the waters, into which JuvuH is to drive His steeds, 


12 See Gesenius-Kautzsch, Hebrew Grammar (Oxford, 1898), § 128, r. 


13 Grotius (1644) remarks ad Hab. iii. 2: “Graeci pro shanim (annorum) 
legerunt hoc loco hayyim; vertunt enim en méso dyo zé6on, in medio duorum 
animalium, quod illi videntur intellexisse de illis coelestibus Potestatibus quae 
hayyéth, Animalia, apud Ezechielem. Quam variis modis Christiani haec sint 
interpretati vide Hieronymum.” J.C. Doederlein adds i in his edition of Grotius’s 
Annotationes (1776) : “Legerunt potius shéné hayyim.” According to G. J. L. 
Vogel, in medio annorum means in nostra aetate (contrast bé-ahrith hash- 
shanim, in the latter years, Ezek. xxxviii. 8). Bé-qérb shanim, however, can- 
not have this meaning, although Syr. garribé denotes those of the present age, 
the adjective garrib signifying not only near, but also contemporary. We use 
proximo for the next or the coming month. 
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denote the Syrian persecution.1* The poet hopes that JHvH’s 
wrath (cf. 1 Macc. i. 64) will be appeased in the near future. The 
interpretation given in the Evangelium Pseudo-Matthaei, in media 
duorum animalium innotesceris, is impossible; there is no reference 
to ox and ass or any other two animals in this passage of the 
Book of Habakkuk. 

Nor did Mary place the Babe in a manger; phdtne in Luke ii. 
7, 12, 16 denotes one of the recesses in front of the travelers’ 
chambers” along the interior court of a caravansary.’* Shakespeare 
uses crib in the sense of small chamber, small lodging or habitation 
(cf. the use of box for a small country-house): at the beginning 
of the third act of the second part of Henry IV (lines 11, 14) the 
King apostrophizes Sleep: 

“Why rather liest thou in smoky cribs.... 
Than in the perfum’d chambers of the great?” 


We may therefore render phdtne in Luke ii. 7 by crib. The primary 
connotation of phdtne is hollow or cavity. Diodorus Siculus (1, 66, 4) 
uses phdatnai for lacunars, i.e., sunk compartments of a coffered ceil- 
ing. Phdtne is a doublet of pathne (cf. kithén=chitén) which may 
be connected with Greek béthros and Lat. fossa. The correspond- 
ing Hebrew word is rahit. In Arabic, rihatah or rithat@ is synon- 


eo ad 


ymous with gdcr‘a’, burrow of a jerboa. The Greek Bible has phat- 
noma for Heb. rahit in Cant. i. 17;17 we find this word also in 2 
Macc. i. 16 where he tou phatnédmatos krypté thyra denotes the 
trap-door of the paneled ceiling (not the privy door of the roof, 
as the Authorized Version renders). Phatndémata is used also for 
port-holes or ‘oopholes'*® in the sides of a ship and for the sockets 


14Cf. the explanation of the Maccabean psalm in the second chapter of 
the book of Jonah in my paper “Jonah’s Whale” on p. 163 of the Proceedings 
of the American Philosophical Society, April 20, 1907 (Vol. 46). See also 
American Journal of Semitic Languages, Vol. 23, p. 258, note 3. 

15 See Encyclopedia Biblica, col. 2170, line 46; contrast col. 2171, line 27; 
Hastings, Dictionary of the Bible, Vol. 3, p. 234b. 

16 A good many first-cabin passengers, who went from Marseilles to 
Algiers on April 17, 1905, to attend the Fourteenth International Congress of 
Orientalists, had to sleep on mattresses in the corridors between the state- 
rooms, because the steamer (“Général Chanzy”) was overcrowded. 

soe Cf. Haupt, Biblische Liebeslieder (Leipsic, 1907), p. 63, note * and 
p. , 

18In Zeph. ii. 14 the Septuagintal phatnédmata may denote recesses in the 
walls; cf. my remarks in the Journal of the Society for Oriental Research, 
Vol. 1, p. 4. The Hebrew original has kaftér, capital of a column; but the 
Ancient Versions did not understand this word: the Vulgate has limen; the 
Targum: pittih tdr‘G, sculptures of the door; the Peshita: bdtté, houses. The 
Authorized Version renders: upper lintels; the Revised Version: chapiters. 





UMI 





UMI 


CRITICISMS AND DISCUSSIONS. 157 


(alveoli) of the teeth. Alveolus signifies not only a trough or basin, 
but any small hollow or cavity. 

There is a very early tradition that Jesus was born in a cave 
near Bethlehem. Many khans have caverns below them where 
cattle are sheltered. The traditional scene of the Nativity is a 
grotto on the eastern part of the lime ridge on which Bethlehem 
is situated. A basilica was built over it by the emperor Constantine 
in 330. C. R. Conder says that in the Hebron hills there are many 
rock-cut stables for cattle, which resemble the cave under the choir 
of the basilica at Bethlehem.’® 

The Jewish-Christian legend of the Nativity states in Luke ii. 7 
that Mary laid the Babe in a phdtne, because there was no room in 
the katdlyma. In Mark xiv. 14, Luke xxii. 11 katdlyma denotes 
the dining-room (Greek andgaion) where Jesus wanted to cele- 
brate the Passover with His disciples. The Vulgate has diversorium 
in Luke xxii. 11, but refectio in Mark xiv. 14.20. In 1 Sam. ix. 22 
the Greek Bible uses katdlyma for Heb. lishké which has passed 
into Greek as lésche. Heb. lishka denotes a banquet-hall for sacri- 
ficial feasts like the Assyrian bit akiti.2! These halls were used not 
only for banquets, but also as inns.22 A synonym of lishka is béth- 
léhem, eating-house. Heb. /éhem signifies not only bread, but also 
food, repast, feast. The edifice which Samson pulled down was 
a béth-léhem. In 1 Sam. xx. 8 béth-léhem denotes a banquet-house 
in which David wanted to celebrate the New Year with his clan, 
and in 2 Sam. xxiii. 15 béth-léhem refers to the mess-hall in the 
camp of the Philistines in the Valley of Rephaim.?* There are no 
springs at Bethlehem; the Masoretic text reads therefore in 2 Sam. 
xxiii. 15 bdr, cistern, instead of bér, spring. 

The name Beth-lehem, which is generally supposed to mean 
House of Bread,?* does not allude to the fertility of the neighbor- 


19 See Hastings, Dictionary of the Bible, Vol.1, p.281a; Vol. 3, p.235a. In 
Saxon Switzerland there is a cave known as the Kuhstall (cow-stable). The 
eggaes are said to have sheltered their cattle there during the Thirty Years’ 

ar. : 

20 Contrast Hastings, Dictionary of the Bible, Vol. 2, p. 474b. 

21 See note 89 to my paper, “Was David an Aryan?” in No. 753 of The 
Open Court (February, 1919), p. 89. 

22 Cf. Odyssey, XVIII, 328, and Encyclopedia Biblica, col. 721, note 1. 

23 See p. 90 of my paper cited above, in note 21. 

24Nor does the second element of the name represent the god Lakhmu 
mentioned in the first fragment of the cuneiform Creation tablets; cf. R. W. 
Rogers, The Religion of Babylonia and Assyria, Especially in Its Relations to 


israel (New York, 1908), p. 108; Zimmern on p. 214 of the Hommel-Fest- 
schrift in Mitteilungen der Vorderasiatischen Gesellschaft (Berlin, 1916). 
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hood, but is derived from an ancient hospice or hostelry (Heb. 
geriith, from ger, stranger) near Bethlehem,”® on the highroad from 
Jerusalem to Hebron, which is mentioned in Jer. xli, 172° The 
Authorized Version renders: the habitation of Chimham; the Re- 
vised Version has Geruth Chimham, and in the margin: the lodging- 
place of Chimham. This ancient caravansary may have been founded 
by Chimham ben-Barzillai who followed David to Jerusalem when 
the aged Barzillai declined the invitation of the king (2 Sam. xix. 
38).?7 Bethlehem, therefore, is a name like the Persian Khawarnagq, 
which is connected with the verb khorddn, to eat, or the German 
Wurmlage*® which is used in old German chivalric poems for a 
place where banquets and knightly tilts, justs and tournaments are 
held. Khawarnaq near Hira®® was a large square building with a 
spacious court in the center, like a caravansary.*° In the Talmud 
this Persian word appears as akhwarnéqd, which denotes a dining- 
hall.*!| Hira was situated in the extraordinarily fertile boundary- 
land between the Euphrates and the Arabian Desert, a few miles 
south of Kiifa near Lake Najaf.** The court of the Lakhmid 
kings at Hira, famed in Arabian history and literature, was the 
most celebrated center in pre-Islamic Arabia, where, in the century 
preceding the appearance of Mohammed, poets from the whole of 
North Arabia were wont to assemble.** The castle of Khawarnaq 


25 Caravansaries are generally built in the neighborhood of a town or 
village, whereas khans, which provide both lodging and food, are located 
within the precincts of a town. The lodging-place of wayfaring men in the 
wilderness (Jer. ix. 2) does not refer to a caravansary (contrast Hauck’s 
encyclopedia, cited above, at the end of note 6, Vol. 6, p. 264, line 54): for 
é6réhim, wayfarers, we must read ahr6én, extreme, outermost; the Greek Bible 


has stathmos éschatos. 

26 Contrast Encyclopedia Biblica, col. 2171, line 17. 

27 See note 91 to my paper cited — note 21; cf. Hauck’s encyclopedia, 
cited above, at the end of note 6, Vol. 2, p. 667, line 15. 

28 There is a place called Wormlage near Kalau in the district of Frank- 


fort-on-Oder. Wormlage means lair of a worm, i. e., dragon. Cf. the place- 
names Drachenfels, Lowenberg, Lowenstein, Wolfstein, Wolfsberg, Wolf- 


hagen, Wolfsanger, etc. 
29 See Haupt, Biblische Liebeslieder (Leipsic, 1907), p. 119. 
80 See the cuts on pp. 815a and 3281b of the Century Dictionary and p. 


278 of the Calwer Bibellexikon (Calw, 1912). A ground-plan of Khawarnaq 
is given on p. 19 of B. Meissner, Von Babylon nach den Ruinen von Hira und 


Huarnaq (Leipsic, 1901). 

81 See Lazarus Goldschmidt, Der babylonische Talmud, Vol. 2, p. 86; Vol. 
3, pp. 452, 547 (Berlin, 1901, 1899). 

82 Cf, Journal of the American Oriental Society, Vol. 32, p. 1. 


88 Cf. Encyclopedia Britannica, 11th ed., Vol. 18, p. 644a. 
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is said to have been built by a Roman architect, Sinimmar, who was 
hurled from the building because he told the last king of Hira, 
an-Nu‘man, the son of al-Mundhir (580-602 a.p.), that he might 
have constructed a superior edifice. The reward of Sinimméar is 
repeatedly referred to in Arabic poetry.*® The famous architect 
is alluded to also in a Turkish inscription found in Galicia.** Sinim- 
mar may be an ancient Babylonian name.*® 

The name Bethlehem does not mean House of Bread, but House 
of Bait, i. e., halt for refreshment. The original meaning of to bait 
is to cause to bite, and Heb. lishkd, Greek lésche, is a modification 
of Heb. nishké from nashdk, to bite. The inn at Bethlehem, in 
which Jesus is said to have been born, may be the hostelry men- 
tioned in Jer. xli. 17.55 As there was no room for them in the inn, 
Mary laid her firstborn son in one of the recesses in front of the 
travelers’ chambers along the sides of the interior court of the 
caravansary.*® This antechamber may be called a crib, but it was 
not a stable, nor was the Babe placed in a manger. Neither David 
nor any of his descendants was born at Bethlehem: David’s early 
home was in the neighborhood of Hebron, and Jesus, who was not 
a son of David, was born at Nazareth.*" 


PauL Haupt. 
BALTIMORE, Mp. 


34 See H. L. Fleischer, Kleinere Schriften, Vol. 3, p. 611 (Leipsic, 1888). 


35 Tf Jesus was born in that inn, its location must have been near the road 
from Jerusalem to Hebron, in the neighborhood of the modern hospital of the 
Sisters of Charity, not on the site occupied by the Church of the Nativity in 
the southeastern corner of the village. 


36 These recesses or arcades (cf. above, note 15) resemble the cloisters, or 
covered ambulatories, in some of the colleges of Oxford and Cambridge or 
in some of the buildings of Bryn Mawr College (cf. above, note 30). The 
famous bambino in the Church of Ara Coeli in Rome stands in a tub set up- 
right, so that this manger resembles a niche or recess in a wall; see the cut in 
the Century Dictionary, p. 435. 


87 See my paper “The Aryan Ancestry of Jesus,” in No. 635 (April, 1909) 


in No. 753 (February, 1919) of The Open Court. See also Johns Hopkins 
University Circular, N. 316, pp. 4, 20. 
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